NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


NuMicro® Family 
M480 Series 
Datasheet 


The information described in this document is the exclusive intellectual property of 
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton. 


Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based 
system design. Nuvoton assumes no responsibility for errors or omissions. 


All data and specifications are subject to change without notice. 


For additional information or questions, please contact: Nuvoton Technology Corporation. 


www.nuvoton.com 


Mar 30, 2018 Page 1 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 


TABLE OF CONTENTS 
1 GENERAL DESCRIPTION svsssciisissssisscisnsisncnncsivnensnsssnsvnsesenexenesssevesesenerenesesereneses 11 
Fe URS vecec dice cacs sec tees dace ecceecceccndta ce ceneanccecndaucusensacwuncddaneusencacccscsdacscmemcneweneus 12 
2.1NUMicro® M480 Features .........scsccssecsessessessessessessessessessessessesssesesstesessesetssssessnssessnsressnesesseesecaes 12 
SEAR To INFORMATION sissscssucsscctiucsictcarcsd cttesdacas cad waist scaaasdseainesbsoaduondsoadae 24 
Os TS UMIM INN LIV a coos voce sic cee cepieg oseateaa de gaged face eaisct anaieca ce vor cadeeausias qa tatenecheeeescartetieaesucese-ceetauetesueees tea 24 
Bi 2PACKAGE: TYPO sseciadectdeesecedned aces sisalatesateecanniealheedeed eve Medavedacd sdvebieateeedadd es ouhibelacanaddeceehiesdueiniecns 24 
3.3NUMicro® M481 Base Series ..........ccccccccceeeececeececeeeeecaeeeeaaeeseneeceaeeeeeaeseeaaeseeeeeseaeessaeseeaaeesinees 25 
3.4NuMicro® M482 USB FS OTG Se’ries...........cecececeeeeeceeeeeeeeeeeeeeeceeeeceaeeeeaaeseeeeeseaeeeseaeeeeeeseenees 26 
3.5NuUMicro® M483 CAN Series .........ccccceceteeeseeeeenceceeeeeceaeeeeaaeseeneeceaeeecaaesseaaeseeeeseaeeseaaeseenaessenees 27 
3.6NuMicro® M484 USB HS OTG Serie@s ..00.....ceeeceeeeeeeceeeeeeeeeeeeeeeceeeeecaaeeeeaaeeeeeeeseaeeesaeeeeaaeseeees 28 
3.7NUMicro® M485 Crypto Serie «0.0... ..cecceceeceeeceececeeeeeceaeeeeaaeseeaeeceaeeeeaaeeseaaeseeeeeseeessaeseeaaeesnees 29 
3.8NuMicro® M487 Ethernet Series ............:ccccccceeesceceeeeeceeeeeaaeeeeneeceeeeeeaaeseeaaeseeeeeseaeeesaesseaaeesnees 30 
3.9NUMicro® M480 Naming RUIe ...........scssessessessessessessessessessessesssesesstesesssesesnsessnssessneressneresseeeesses 31 
4PIN CONFIGURATION & DESCRIPTION ...........::::cccsssesssssssecsseseeseeeeeeeeeeeeeeees 32 
4-1 PIN COnmMQUIATIONG o:ccsesseccadgeg sinc visscd cdvesecscepeisanansieeesioniazepea deni aviapineanee otieriauiasadeaeienmes ae aed 32 
4.1.1 NuMicro® M481 Base Series QFN33 Pin Diagram ..........ccsscessesseessesseessessesseessesseesseeseees 32 
4.1.2 NuMicro® M481 Base Series LQFP48 Pin DIAGN ANM oe: .2cscedcesespeagezctiereeteeeesmteesieceagaeeexs 33 
4.1.3 NuMicro® M481 Base Series LQFP64 Pin Diagram .........csscsssessesssesseessessesseessesseesseeseenes 34 
4.1.4 NuMicro® M482 USB FS OTG Series QFN33 Pin Diagram ..........c:ssesssessesseessesseeseeseeeee 35 
4.1.5 NuMicro® M482 USB FS OTG Series LQFP48 Pin Diagram.........c:cecscsessessesessereeseeees 36 
4.1.6 NuMicro® M482 USB FS OTG Series LQFP64 Pin Diagram.........c:sccsssessesseesseeseesseeseeeee 37 
4.1.7 NuMicro® M482 USB FS OTG Series LQFP128 Pin Diagram..........:c:scescesssesseeseeseeseeeee 38 
4.1.8 NuMicro® M483 CAN Series LQFP64 Pin Diagram........ccscsessecsessessessessessessessessetsesseeees 39 
4.1.9 NuMicro® M483 CAN Series LQFP128 Pin DiAQram.:..20hsi. ce a ieeyesheeshninne 40 
4.1.10 NuMicro® M484 USB HS OTG Series LQFP64 Pin Diagram ..........-.c:ssesessesssesseesseeseeeee 41 
4.1.11 NuMicro® M484 USB HS OTG Series with 2 USB LQFP64 Pin Diagram............:.0000 42 
4.1.12 NuMicro® M484 USB HS OTG Series LQFP128 Pin Diagram .........c:scescesseessesseeseeseeeee 43 
4.1.13 NuMicro® M485 Crypto Series QFN33 Pin Diagram.........scccscccccsessessessessessessesseesetsesserees 44 
4.1.14 NuMicro® M485 Crypto Series LQFP48 Pin Diagram.........c:sccssesssesseessessesseessesseesseeseeeee 45 
4.1.15 NuMicro® M485 Crypto Series LQFP64 Pin Diagram.........cc:scessesssesseesessesseessesseesseeseeees 46 
4.1.16 NuMicro® M485 Crypto Series LQFP128 Pin Diagram........cccccccsessessessessesseesessessesseeserees 47 
4.1.17 NuMicro® M487 Ethernet Series LQFP64 Pin Diagram..........ccsscsssessessessesseessesseesseeseeeee 48 
4.1.18 NuMicro® M487 Ethernet Series LQFP128 Pin DidQrant icine hie ices 49 
4.1.19 NuMicro® M487 Ethernet Series LQFP144 Pin DiaQtattists chistes ltieee heehee 50 
4-2 PIN, DESCHIPUION sicviseinecvacete is vccdees eaten teeter enndviiinsedecesias dala veateneaged date athena ren vacitneees 51 
4.2.1 M481 Series Pin DeSCriptiOn «0.0.0... eeceeceeeseceneeeeeeeteaeeeeaeeseaeeseaeeseaeeseaeeseaeeteeeeteaeeneeeenaas 51 
4.2.2 M482 Series Pin De@SCIiptiOn «0.02... eeceesceeeseceneeteseeeeaeeseaeeseaeeseaeeseaeeseaeesaeeteaeeseaeenseeenaas 68 
4.2.3 M483 Series Pin D@SCIiPtiOn ..........ceeceeeceeeeeeeneeeeeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeeaas 97 
4.2.4 M484 Series Pin DeSCIiPtion ...........ecceeceeceneeeeeeeseeeeeeeeeeaeeseaeeseaeeseaeeseaeeseaeeseeeseaeeneaees 125 
4.2.5 M485 Series Pin D@SCIiPtiOn ...........ecceeeeeceeeeeeneeeeeeeeeeeseaeeseneeseaeeseaeeseaeeseaeeseaeeseeerenees 152 
4.2.6 M487 Series Pin De@SCIiPtion ...........ecceeeeeceeeeeeeeeeeeeeeeeeseaeeseneeseaeeseaeeseneeseaeeseaeeseaeenenees 180 
4.2.7 M480 Multi-function Summary Table .........ceeceeeeceeeneeeeneeseeeseeeeeaeeseneeseaeeseeeseneeeenees 211 


Mar 30, 2018 Page 2 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 


4.2.8 M480 Multi-function Summary Table Sorted by GPIO....... cee eceeeeeseeeeeeeeeeeneeteneerenees 238 

5 BLOCK DIAGRA IW svscccsicstccsescececctccctecscececececcceticteccetscucecuducuuscudecesecutecusecutuceues 269 
5.1NuMicro® M480 Block Diagram .........c:scsscsssssessesesscsessessessessessesseesessteesseestssteessneretsnesesseesen 269 
SBFUNCTIONAL DESCRIPTION sicsnsssssscnsssasasnsvadiesnsinaresnsusdseansuadaiansvedsusnadsusase 270 
BABIN Cat AAG ie eae pata cond nasa ate ede ia eatatigtiainos tacuta nbanns Gonitiabanssoaisbesatiileat 270 
Gi2SYSTSM MAN AGS M secs sesteccs sve seca ien ssp antendencesab ey ants nadecetabt pastes occe ¥sboeasds ta dete ctiedencetesiaseddarens 273 
Gi28.. “OVONMVIGW escceesehccs se seceve ss hic sed evcees Sedans pe eeees 8 Av ieedeeeoceec beens ca ce Sexe Gedo eee eS 273 

6.2.2 System RESECt.......ceeeceececeseeeneeeeeeseaeeseaeeseaeeceaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeee 273 

6.2.3 System Power Distribution ...........:ceecceeceeeneeeeeeeeeeeeeeeeeeeeeeeeeseeeeeaeeseaeeeseeseneeseneeeeeeees 279 

6.2.4 Power Modes and Wake-Up SOUICES .........::cceecceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseaeeeeeeeeeeees 280 

6.2.5 Power Modes Transition ..........eesceeeeseeeeeeeneeeeeeeeeeeeaeeeeesaeeeseeaeeeeseaeeeseenneeeseeaeeeeseneeees 284 

6.2.6 System Memory Map.........:ccceccceesceeeeeeeeeeeeeeeeeeeeeeeneeeeaeeeeaeeeeeeeeeeeeaeeseeeeeeeseneeeeieeseeeees 285 

6.2.7 SRAM Memory OrQiniZation ..........eccceeeceeeeeeeeeeeeeeeeeeeeeeeneeeeaeeeeaeeeeeeeeeeeseeseneeeeieeeeeeee 287 

6.258" BUS IMathix seccoe lbs tices esate ecccei Sc Ge ee 289 

6.2.9 HIRC Auto Timisteesieel RN ee eee 289 

6.2.10 System Timer (SYSTICK) .......eccceeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeaeeseaeeeeeeeseeeeeeeseeeseeeseneeees 290 

6.2.11 Nested Vectored Interrupt Controller (NVIC) ......... ceeceeeeeeeeeeeeeeeeeeeeeneeeeeeeeneesteeeeaeeees 290 
B.SClOCK:-COntrollet i siccescsets cssessecvndeeayddeneanenesceesedcdiedtanevsaeetdenceduen sites ceuacbsaueebdvaes ddbsedadeisabaaiesiatdhs 291 
G:B.1 QVERNIOW wi.ccccsel cise heh hi died ehh dee beled a i edie 291 

6:3.2 Clock Gemerator .:..cccccc.cctick cis cccgideeescenbiccaaddceescecnugeaioadbacecdichsasageeancessaiesscdentineedonsines 293 

6.3.3 System Clock and SysTick COCK 0.0... eeceeeceeeeeeeeeeeeeeeeeneeeeaeeeeeeeseeseneeeseeseeeesieeeeeeees 294 

6.3.4 Peripherals ClOCK .........cceeceeseeeesceceneeeeaeeeeaeeeeaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseeeseaeeees 295 

6.3.5  Power-down Mode CLOCK..........eecceeseeeeeeeeeneeeeeeeeeeeeeaeeeeaeeeeaeeeeaeeeeaeeseaeeeeeeseeeeeeeeeeeees 296 

G:3:6. ~CIOCKOUIBUT, sec ceceiascctesace sleet sels sccke teeta sc toeds cole dats tek cc eelgeles et pace ev eeteds tesezestateecaec 296 

6.3.7 USB Clock SOUrCO 00... eeceeecceeceeeeneeeeeeeeeaeeeeaeeeeaeeseaeesaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeseaeeee 297 
6.4Flash Memeory Controller (FMC) .........::ccccceeseeeeeeeeceeeeeeeaeeeeaeeseeeecaaeeesaaeeeeneeseaeeesaeeseaeseneees 298 
Biaei> *OQWVSIVIGW seecerscecencs zecedstsaccceezeseeusotecthesseereceseesiesscespatsore teens ceaeee ea ued ese teecere eee 298 

G:4.2 SFOALUIOS sit csesschectaddecssacedserncaddeap eves ecbepaoctessgeceaesteterndebsterdevcveavnsslgaceacdeptedadenevasdevdyeuneseres 298 
6.5General Purpose I/O (GPIO)..........c:ccceccceseeeceeneeeeeeeeceaeeeeaaeeeeaeeceeeeeseaeeeeaaesseneeseaeeesaeseeaaeenenees 299 
Gide “OVERMVIOW eesccacseeest ressacestoria feces eeesnecsiesetecseveniedee Bancemetensnstyc eee emu eetei 299 

20:2 | FOAUULCS ass aiesieecicn tected sata bchescccetcet asks dcugeaoednedutnneveeesvudusesesdevaneandielptaphewesesvacebesasdcvernanliaies 299 
6:.6PDMA: Controller (PIDMA) i:ssciencsccesavevsiecedcccchcaveencanesaneczaasdunsacehesdeacaueageaceyusacesadaesaads fuaeh avatars 300 
1} (o Ime O11 81] ( =) deeerrereerreet reer per creerirecte teres errs reerrercrrcerrrereerecterereren tr eecercer crise ccrercrerre ect erreee 300 

6.62. sFOAUUICS sence seeoctesccedsseesieceeccttinfescttessgeccendve ceive seeessaufoceseaset teanuessssuiedetessaseeeseeceeteeeen ss 300 

6.7 Timer Controller: (IMP) scssecesecc ods cat cavities sacehesecpsanenedavewdeeabadediy oaceneuesacdueesipventiacd adeezestebeseeteteaeess 301 
GiPaAl, SOVOWIGW ch eeecscercereccecesensceceerecqeuperetictsasecieeseeetiasiee eaueeiseanae ee em 301 

G.7.2° TOA  sidceresccosesscecezsts scecencectensezcteecsqdneucuseneevectccesssucetesensenecaeaees tes aueeseeateusereveecseeniaetsye 301 
6.8Watchdog Timer (WDT) .........cceseeesceceeeeeeeee cesses eeeeeeceaeeeeaaesaaeeseaeeeseaesseaaesganeeseaeeesaaesesaaeennees 303 
6.821 OQVENIOW 6.1.28 Lead ii Se Ede 303 

GiG:2° FOALS as cccce Seeceseceeessdesceeencecseansscsyensasceeveccteneseecasiugecesenterenes ue-aevsaeeeeneasetrees ieesnemtcetss 303 
6.9Window Watchdog Timer (WWDT).........:cccccssceceeeeeceteeecaeeeeaeeseeeeseaeeesaaeedeaeeseaeeesaeeeeaesennees 304 
Gi9:l  ‘QVENIOW wicsehi ie aiadih se ee LL ecient 304 

Gi92 SFOAUUTSS) ssacecesickezecert cess enscectececsedeszetecessacetcesczesvecseceasetacsesvaccqest eases teauaetsensteteceeuieeseestices< 304 

6.10 Real Time Clock (RTC)....00....:ccccccceceteeeseceeeeeceeeeeeaaeeeeaaesgeeeecaeeeeaaeseeeeeseeeesaeeseaeeenenees 305 
GilOA <OVenNiIEW wishin edd 305 


Mar 30, 2018 Page 3 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 





6.10.2. Features: a.scestes eat elie eaten Ge ie ee ete eile 305 
6.11 EPWM Generator and Capture Timer (EPWM)............::cccccescecesseseeeeseeeeeeesseeeeeeseeeaeens 306 
6.11.1 OVOIVIOW 000... eecccccecesceceeeneeeeeseaeeeceeaeeeeceneeeessaaeeecseneeesesaaeesscaaeeessnaaeeeseaeeesssaueeeessneeeessnseess 306 
G2: FOALUES: esshectie sexlased estes deatedies Mee tice neice Mister eid eee sad io 306 
6.12 Basic PWM Generator and Capture Timer (BPWM) ...............::ccccecsseceesesteeeeeeseeeeeeaaes 308 
Git2.1) “OVERVIEW 22: cx..ebecctedec' sea dehecicecds bestedeesicc dest otdsscvececeaesbecesdaluseavdielebdessvecesbactiesssicbereae Nahe 308 
O12) POAUULES ot sics cckstedecet cacpaciictesetes ted acuscsendentgnesasecadeccsvaabepaneehtsaeenducs ocksedananencuebsecegeevaveeda 308 
6.13 Quadrature Encoder Interface (QE) ........cccccsccsscecssecssseecsteeecsseeeeseeeseeeeeaeeseseseseeeee 309 
GiWBe1) COVORVIGW shiek; cckcsoeco ices lihccccdedsisscseciapteged baecs achGedc dsbeicsadesansesclincs lieisdec hessiectsseeeaiees 309 
OLN S22. AP CALUILGS acct ccc fetes ca leet cnce da uethe aces hea sdauunecnde -behendecogeteeschastuadeWeqeanteshatee seks ceapasubedeefeaepice Neca 309 
6.14 Enhanced Input Capture Timer (ECAP) ...........c:cccccceeeeeeceeeeeceeeeeeaeeeeaeeseneeesaeessaeeennees 310 
G14 QVGVIOW eic5scccgciccccedccherdeceveseasasansdeedsvesesedesbevirdeseseasadunscvedeseseasseansviedesegeseasensdseievesestsderie 310 
C142. TFOALUCES ooan cies cee shes cet ence couse dace hencackaedtsacesenessucendeccn-ngnansncepdeatéengncsoceiied ee anecaeesesephegaceced 310 
6.15 UART Interface Controller (UART) ..........::ccccesseceesesteceeseeeeeeeeaaeeessesaeeesseaeeeesesaeeeeeeaaes 311 
G15.) COVORVIGW eke cccchecenddec i Seccecececcdslbescecesseecceds bdecscabeecdalebesezasuetandascleecsaudeiassccbetsrsckesasd tubes 311 
Oi15:2- PO AUULSS sos aces oie Genes leat cece canada cee eves devsacen te phendnducogesecesnastuadekccecateehstteaeceancnasenedeeteteeeae eee 311 
6.16 Ethernet MAC Controller (EMAC)..........:::ccccsccecessecceceseeeeeeeseeeeeeeseneeesesseeeeesseneaeeeseeeaeees 313 
GB 1G2A! VOVENVIGW a cccczeseeeccceeceesstusecceeseszesestecthasseececeseoeciesscespangomesteccnescpaceetua ued egsesteecereseeanneeeeys 313 
GO. 16:2) PO AUUILSS ats cs ceevecedcat nace lsusatadels sales acucasete-atgndsicdutenca-nevahsnucectenes naaes scctedadeeoadeedcesyereecctaa 313 
6.17 Smart Card Host Interface (SC)........ecceeecceceeeeeeeeeeeeee scenes seaeeesaaeeeeaeeseeeeeseaeeesaeeeeneeee 314 
GA 7cdl VENI W cece vee sc tesco reece resciecteze sates dec ceessacsaecessesaeesoau.cares secaeeraiescesteseseeetaceweessetestaeess 314 
GLU 222 WPOAUUISS ok rere a leat cate talgcca cee eates dalysaedats .) esandeeagesaadstastuadeueneacdeeh stent ke ceanaeubeceodeuseetadeesas 314 
GAB WS Ceri CS) seeaceosc ernest te Gecchapeat cecivsaphecesectttnaatihcear nea deat hacdhcee i tedleacnie 315 
218 ll OVEIVIOW scccosecescerexceesstascecvezecceusetetyessascesess2esicsigsessaomeetecaesa sees a yeceseeseteeme eee egeneeee 315 
GiB 22 TO AUUICS xcsccsecricsseseazevescersadensssgecceresizssccneteeeans uccpeceienssauveccerseipeevaceicecessnazatemtiecetieiaaeees 315 
6.19 Serial Peripheral Interface (SPI) ...........cccccccccsssececessnececeesneeecesneeeesccaeeeeesaeeeeesseeeeesaaes 316 
Bet 92d) “OVEMIGW x ccez stecceresceeserncees ceveeceupssetistseseceeeseentiasiee esueemiseanae ee em 316 
G19 RO AUUROS wei cesrersessasssactectes senses zcziecepsctcusszcnegeesezevanseeecateegesencecerecssaessuestecsssaszusseocteecsnreuaatece 316 
6.20 Quad Serial Peripheral Interface (QSPI) .........cccccecsseeeeessseeeeessneeeeeeseeeesesaeeeeesseeeessaes 318 
520 Al OV GIVIGW cecosezceccerexzeescustecessece cus cve cts sazscqcess2csvesicsessasueretveccnesteaeesbuctecegsaszeeeeteteee carats 318 
io fe4 0 yaaa <t- | (U [> cere re cnrrecreerrerrerrserererr errr rer terre rrrerren rere trrrr eer ceccrrrrrrrr cr errr rpr ere rere 318 
6.21 SPI Synchronous Serial Interface Controller (SPI Master MOde)............:::ccccsseeeeeenees 319 
B Qube (OV GIWIGW x cccceseeressevcecsoueee cceseccecseseceesssseeeeescousvesectsqsuseserestenranaessatssee pees eee 319 
(Sea ries ol =t: | (U6 > careers errr cr conrrerrrrr rere orpeerecerrrecererrecterreererrecrcrerrerrcrcrrerrerercerrrertrerrererr terre r re 319 
6.22 [°C Serial Interface Controller (I?C).......ccsescscscsscscsesesesessesesessecscssseeeeeessassvstsesneasaceeeesees 320 
Gi22.1) “OVERViGw siec5e ses sce eS a ght sh ose ake Secs 2s ue gs Sat Cod tds ba cn dg aba 320 
G22) TO AUUOS xceecccciceteszssecesccssassascctes petcuaceszcnetecsauetaucseceezegsssusteustecstugeseccectessasaeicecteeateesssueecs 320 
6.23 USCI - Universal Serial Control Interface Controller (USC) 0.0.0... eeccseeeeesteeeeeeees 321 
6.23.1 OVOIVIOW 00... ..ecccccceeescecesenceeeeesaeeeseaeeeseaeeeescaueeessaeeesuaeeeeseaaeeescaaaeeeseaeeeescaaeeesseneeesseneeess 321 
6:23:22) FeatureSsccsc ici hesln pines siect al slnaccccksag abi sidiacccebnganebaldaask eal nli seid iskces 321 
6.24 USC] — UART Mode ............cccccccccccececsesseaececeeecseseeaeseceeececeeseaaeseeeeseecsesaaaeseceeseeesesteaeess 322 
(oe © )V.<1 0 (2) 322 
G.24-2> FO atuUress.cscicciscalinisdol deg hh cede inccidehacscudae ecedee LAMA eS ee cc pe AL SE pec i eee 322 
6.25 USGI SPI MOd6:i.c052:c0cssi2s cect ecsive ie cedacd an eessichavedandteteiaclpesdaeduceteihese eines ndevbiageeadtesie 323 


Mar 30, 2018 Page 4 of 401 Rev 1.00 


NuMicro® M480 


Nn UVOTO Nn 32-bit ARM® Cortex®-M4F Microcontroller 
6.25.1 OVEMICW esctecsses Medietstees Hat ed Onsite ave nede Mire nnd ie 323 
6.25.2. FO atureS: issteii te ete reddit ne oe ee eee ee ee ee 323 
1: am OL EN gO ofa |: Oe ee ee cre nr eee eee een ree ee mr eee 325 
6:26.11) OVEN ICW sess ceeseessebevees eorsbecds Melia dyedeev sods sensdeos bees He seus deedeess heeeveaddees eel Melanteedenstieddteelis 325 
6.26:2> Features: a.si:20: sesiithieeiin ied ed iene eA been DA eeteeeeens ibe Mave 325 
6.27 Controller Area Network (CAN) .......:::ccccssccecssseececeesneeeesesaeeecesaeeecesaeeeseesaeeesessaeeeeseaaes 326 
6.27.1 OVOEIVIOW 000... ceeccccceeenceceseneeeeeceaeeeceneeeccaeeeescsaeeessaeeeecaaeesssueeesscaaeesseeeeesesaeeesseneeeessnaeees 326 
G:27-2, IFOALUIES: sescfecstecsinlsiebsen pele sailetig steel ces ethelacedeoeate thes edpdesl ities indeed Natassia 326 
6.28 Secure Digital Host Controller (SDH) .............ccccceecsscceeeesteeeeeseneeeeeeaeeeeecaeeeeseseeeeseaaes 327 
6.28.1 OVEIVIOW 000... .ecccccceeescecesenceeeeeeaeeecseneeescaeeeessaaeeeeseneeeeueaaeeessaeeessnaaeeeseeeeesseaeeesseneeeessnseees 327 
6:28:2) FOALUreS: sesticecesiind tite ied A Nene ha ee ne AA ee 327 
6.29 External Bus Interface (EBI) ...........ccceecsccesseceeceeseeeeeeceeeeeeeseneaeeecseeeeseseeeeeeesseaeesseeeaeens 328 
Gi29:1) (OVORMVIGW 25 csecicckcceesld.tsssccckeescdecasselccheacced bdecssabbeecdadedetezacbehandascliscsdauiiisscsbetarcctssesddiiee 328 
GB.29- 22 IPOALULES sce s ace tase glia cane haere he sccs testes devsasen te pbendnducegesecestastuadedececateehstensececscnaeobodeodenceeaettetee 328 
6.30 USB 1.1 Device Controller (USBD) ........... cc ccccccesseeeeeeneeeeeeaeeeseeeaeeeescsaeeesesseeeeesaes 329 
(C10 MO) 00(-\) ce 329 
6.30.2 IFO ALUICSS ssaoot ccs seuceet ect cecs caw sasecnce nonce sauseihcacabendsaucepdades-nesuaanSaeeeqanengucsocesedenannncueisecepaeneeeeen 329 
6.31 High Speed USB 2.0 Device Controller (HSUSBD) .............ccccccceccsseeeeeesteeeeeesteeeeeenaes 330 
6.31.1 OVEIVIOW 00... ccccccceeesceceseeeeeeeeaeeeceenaeeeseneeeeseaueeecsneeesseaaeesssaueeeseaaaeeeseaseesecaueeeessneeeessnaeess 330 
O31 2- APC ALULES 5. Sackaces iivecaddoe cesta daceascnace’ cates descaecnde-hehendeconcsgecstesuadeweneantes hatte Scencacpatetedeofeaspaaedeeeed 330 
6.32 USB 2.0 Host Controller (USBH) .0.......eeeceeececeeeeeeeeeeeeeeeeeeeeceaeeeeaaeseneeeseaeeesaeeseneeseaes 331 
G232.1) “OVERVIEW 25 ce.secleccncee 5 es dcheeccxdesteseodevssher deat sets devececxadubosesdvepeandicleadedacecetoacvbestsivereselisice 331 
C.32.2- TPOAUUILES ios oics ccecetececs ccacsscueaubcee. pokes ackaactnccesgnessacenlenctcnanancncaedtateensacs occiied saaeondueasedegeesecceaa 331 
6.33 USB On-The-Go (OTG) ooo... eeecccccccesseceseeeeeeseeeeeesseeeaeeescesaeeeseesaeesseesaeeesseaeeeeseneesensaaes 332 
6233 ll OVERMIOW icceresercezescecssenseesesce2qensesectensneecqe¢setecvesteres aude esesnneae ee neem 332 
GSO. 2, MPSA SS ace ces Seek leat ches telnet acces eaten telus ahen fenk shits delra esa edb astusdoucweaateehstei bexs ce ipadvhececteaspaaeecad 332 
6.34 High Speed USB On-The-Go (HSOTG) .........cccccccessceeseseeeeceenaeeeeesaeeeessaeeeesesaeeeessaes 333 
234s MOVEIVIGW occccscezcerescertetsseeecezeceeuscvecsesspaccacese2atiesesenspausomespoeenesveaeec a yeeteneseeeere eee eaeeee 333 
6.342. TPO AUUICSS soa acs ccbeeeeae ch cacssauentedl- exes dcusecteacstguesasedeiecceetabapactcestatecbdues cckdetedatwboatesctepetseceed 333 
6.34.3 Basic Configuration 02... eeceeecceceeeeeneeeeneeeeeeeeeeeeeeeeeaeeeeeeseaeeeeeeeeeeseeeesieeseneeseieeeeneeees 333 
6.35 CRC Controller (CRC) ........cccccccccecceeeeseeceeeee eee eeceaeeseaeeseneeecaeessaaeeeeaeeseeeesaeeesiaeeseeeeee 334 
6.35.1 OVELVICW ooo... cece ceccceesseceeecccessssaeeeeeeececseaseeeeeeceseseeaseeeeeececsusseeeseeeesceeasaeeeeeesseesnsaseeeeeeeeeees 334 
GSO 7 I CAUUILOS 35 out sires epee eeu ace nsavh ake acee neies dcusantnccesgnessscculendecnasanactnedtedesnanctackted en ceonduesscteeuzeseenca 334 
6.36 Cryptographic Accelerator (CRYPTO).........:ccccccceeeeeseeteeeeeceeeeeeaeeeeaeeseeeeetaeeeeaeeeeneeees 335 
6-36: (OVENVIOW ce. ccscerceresceesseusee cere peurcseiersneecae¢serncvessstespaueerenisecnnasae eases 335 
O:36:2. TPO AUUICOS 3s 2ce hace eye ca Beet costae sesh eaten deluagocn teat eves deeoseea cet estan deucneaateshateeeekeceinacvbeceodeesgeretentaa 335 
6.37 Enhanced 12-bit Analog-to-Digital Converter (EADC)............c:cccsceeeseeeeeeeeteeeeeeneeeeenees 337 
B37 All SQVEIVIGW scecozesceccacs veces ouiceceezesced carctsecsnsoraeescatsiecieseapaguonerseeges spaces ia yeccgeesteeecte eee eansteceee 337 
eyo Vera og <t: | (Ue =o eeerrreeprerter cre cerrrcre cr er rertrrserecerr rrrercrrer-rerrrcrrererrercrctre terrrerercrrcrrrrrrrr eer rrr rprn rr er ee 337 
6.38 Digital to Analog Converter (DAC).........:::ccscceeeeeeeeeeeeneeceeeeeceaeeesaaeeseaeeseeeeesaeeseaeeeenees 339 
6238.41) “OVENMIGW .c¢ezcsicrcerecsieesensceseersseeree there eagieeaetetsenneenee eee eet 339 
GB238-2) POAUUIOS  coecsszetiessezesceucssezszssasectecsszeavesszcnedenss2esauseeeeccenssteicectsseraasiexccecistasaunseeteetiaesaaetes 339 
6.39 Analog Comparator Controller (ACMP) .........2:::cccccceseeeeeeneeeeeeeeceaeeeeaaeseeeeeseaeeeeaeeseneeee 340 
B39:4! VOVEIVIGW ccccsczcezeczex2 ec stusceceesececcyesecgeeeaacrqcessonsagsiesessstsosasteccaeaabacss ia aecesne neuetzeneeeeaenete 340 


Mar 30, 2018 Page 5 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 


6.39:2* FO ALU S xicaiccesce ki esteiedes ee te eee ee eee I des 340 

6.40 OP: Amiplitiet (OPA): sas. ciccdecetsiectiihacedetalesanth. diesel des eshessnedassadbe.deesstedesaviei deaintee antes 341 
6.40.1 OVOPVIOW oo... eeeeccccecceeeneeeeeeeteaeeteaeeeaeeteaeeseaeeseaeeeeaeeseaeessaeeseaaeseaeeseaeeseaeeseaeeseaeeseaeeseaeeees 341 

6.40.2. Features: ciaccesite titel ested ieee ide Geet deel, ede ee ee 341 
TAPPLICATION GIR CUI wise cesticscccstccttctcccccsctvtccscccscccusccecwcvsccscscusccusncusccuseceees 342 
7.1Power Supply Scheme with External Vref ...........c:cccccececeeeeeeeeeceeeeeeeaeeeeeaeeeeneeseeeesaeeesaaeeeeeees 342 
7.2Power Supply Scheme with Internal Vref...........cccccceeeeceeeeeeeeeceeeeeceaeeeeaaeeeeneeseaeeesaeeseaeeeenees 343 
7.3Power Supply Scheme with Veer and External RTC with Battery Power ............:::ceseeeees 344 
7.4Power Supply Scheme with Veer and Internal RTC with Battery Power .............:::ceseeeee 345 
7.5Peripheral Application SCHEME ..........ceecceceeeceeeceeeeeeeceeeeeeeaeeeeaeeceeeeeseaeeesaaeeseneeseaeeesaeeseaeeeenees 346 
8 ELECTRICAL CHARACTERISTICG............::::cccssssssenesseceeeescensssenseeneeeeeeeseeees 348 
8.1 Absolute Maximum RattingS ..........cecccccceeeeseeeeneeceeeeeeeaeeeeaae sence caeeesaaeegeaeessaeeeseaeeesaeseeneeseaes 348 
8.1.1 Voltage Characteristics ...........ccecceeeeeeeeeeeeneeeeeeeeeneeeeaeeeeaeeeeaeeeeaeeeeaeeseeeenieeseneeseeeeeeeess 348 

8.1.2 Current Characteristics ...........ceecceeeeeeeeneeeeneeeeeeeeeeeeeeeeeeeeeeeaeeseaeeesaeeeeeeeeeeseeeseieeeeeeees 348 

8.1.3 Thermal CharacteristiCs..........ccecceeseecseeeeeeeeeeeeeeeeeeeeaeeeeeeseaeeeeeeeeaeeseeeesieeseeeeeieeeeneeees 348 

8.1.4 EMC CharacteristicS....c.5..0.c::..cbeteceeeielcagieeeideeiideddelaedicteesiitesiesceeieieneedonciedeciate 349 
8.2General Operating Conditions .........c.cecececeseeeeeee cece eeeeeeeeeaaeseeeeeceaeeeseaeeeeaaeseeeeeseaeeesaeeseeeeeaes 350 
8.3DC Electrical Characteristics .0.........ccccceccceeeeeceenceceeeeeeeaeeeeaaeseeeeeceaeeesaaeeseaaeseeeeeseaeeesaeeseaeeseaes 351 
8.3.1 Typical Current CONSUMPTION .......... eee eeeeeeeeeeteeeeeee eect eeaeeeeaeeeeaeeeeaeeseeeeseeseeeeeeeeeneeees 351 

8.3.2 On-chip Peripheral Current CONSUMPTION...........eecceeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeees 358 

B.S23. WAKEUP: TIM: secceeadedtiteaeackeeacedes sez octsdyaoress sgecpacsducesnsensterdcvepnngeesstaceaseberevas-npnaldcudsnageiebes 359 

8.3.4 PIN DC Characteristics...........cceecceeeseeesseeeeeeeeneeeeneeeeaeeeeeeeeaeeseeeeeaeeseeeesaeeeneeesieeeeneeees 360 

8.4AC Electrical CharacteristiCs ............cccccccceceseeceeneeceeeeeeaeeeeaeeseeeeeceaeeeseaeeeeaeeseeeeeseaeeesiaeeeeaeeseaes 362 
8.4.1. External 4~24 MHz High Speed Crystal (HXT) CharacteristiCs..........c:eeeeeeeeeeeeeeeees 362 

8.4.2 External 4~24 MHz High Speed Clock Input (OSC) Characteristics........00.:eeeeeee 363 

8.4.3 External 32.768 kHz Low Speed Crystal (LXT) Characteristics ..........:cccseeeeeeeeeeeeeees 364 

8.4.4 External 32.768 kHz Low Speed Clock Input (OSC) Characteristics... eeeeeeee 365 

8.4.5 12 MHz Internal High Speed RC Oscillator (HIRC) .........:ceeceeeeeeeeeeeeeeeeeeeeeneeeeneeeeeeees 365 

8.4.6 10 kHz Internal Low Speed RC Oscillator (LIRC) .........eecceeeceeeeeeeeeeeeeeeeeeteeeeneeesneeeeneeens 366 

8.4.7 © PUL‘Characteristics szccv.c:ckteedeechesccceltaehsacce lca sicesccvaaneentetelge-cplesvesdueseencvonavecdenetieecteeis 366 

8.4.8 PIN AC Characteristics ........ ccc ecceeseeceeeeeeeeeeeeeeeeeeeeaeeeeaeeeeaeeeeeeseaeeeeaeeeeeeseaeeeeeeeeeeees 366 
8.5Analog Electrical Characteristics ............ccccceesseeeeeeeceeeeeecaeeeeaeeceeeecaeeeeaaeeeeneeseaeeesaeeeeaeeeenees 368 
= oo Ns ama | Seer rere eet tamer er repr opt ee geeeereerer ee eer eee rere reat ee recre ern rs er reer reer tear 368 

8.5.2 Low-Voltage: RESET sicci.sisicis cccveccescceceteeccedenye cd ghblie cyenabincessttesepiedeceyibiiescvarepenseeeeescsleeee 368 

8.5.3 Brown-Out Detector ............ceeecceceseeceeeseeceeeeeeeeeeeseneeeeseeeeseseneeseseeeeesneeeeesesenseseneneenenseneess 368 

8.5.4 Power-On ReSEL.........-..csccecesseeeeseseeeeeenseceeeesenceseseeeesesaeeeeenseesesesceeeessseeeeneneeseseseeeeeenseeeees 369 

8.5.5 Internal Voltage Reference... eeseeesesneeeseeneeeeeeaeeeeeenaeeeeesaeeeeseaeeeeesnaeeeeseaeeeeeeeeees 369 

8.5.6 12-Dit ADC... ceceeccceccceceeececeeeeeeceeeceeeeeeeceeecaesaeesaeceaecacesaeesaeecaeseeeseeeseeeseeeeeeieeeeeesees 370 

8.5.7 Temperature SCNSOM.........ceccceccceeeeeeeneeeeeeeeeneeeeaeeeeaeeeeaeeeeaeeeeaeeeeeeeeeeeseaeeesieeseeeeeieeseeeees 373 

8.5.8 Digital to Analog Converter (DAC).........:::eecceeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeseaeeeseeseneeeteeseneeee 373 

8.5.9 Analog Comparator Controller (ACMP) ...........c:ceeecceeseeeeeeeeeeeeseeeeeeeeeeeeeeneeseneeseeeeeetens 375 

85:10 OP Amplifier:(QRA) w.2c:su.eeh laren clin ii lndien eile oe 375 
8.6Flash DC Electrical Characteristic .........0..cccccceesceceeceeeeeeeeeeeseeeeeceeeeesaaeeeeaaeseeeeseaeeesaeeeeaeeseaes 377 
B. 71°C Dynamic CHAPACIO RISES sts sia, chsiccdcenadesichvcicac iscincdacts Hoaievehciesdcastacies tes cactabecdoebaluanaabene 378 


Mar 30, 2018 Page 6 of 401 Rev 1.00 


NuMicro® M480 


NUVOTON 32-bit ARM® Cortex®-M4F Microcontroller 
8.8SPI Dynamic Characteristics ...........cccccccceceeeeeeeeeceeeeecaeeeeaaeceeeeeceaeeeceaeeseaeeseeeeeseaeeesiaeeseaeeseaes 379 
FeMe go's Byryi agit ea 1p e91(> |) (0: aeons err 382 
8.10 USCI- I?C Dynamic Characteristics .........cccccscssescsssescssssssssssssssssssssssssssseesenssrsesensens 384 
8.11 USCI - SPI Dynamic Characteristics .0.........ccccecceceseceeeeeeeeeeeceaeeeeaaeseeeeeseeessaeeeeneeeeaes 385 
8.12 USB: Characters 4 iictises ateectanssiniid autniandavinn teen ee dacevandid as iesaaesvine a alee daesvinliacautiada 388 

8.12.1 USB Full-Spe@ed............ccccccccccssceessneeeececeeeeeaeeesseaeeceesaeeeessaeeesseeeeeeseeeeesesueeeeseneeessenaeees 388 

8.12.2 USB Full-Speed PHY characteristiCs............ceccececeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeseneeeeeeeenetens 388 

8.12.3 USB High-Speed characteristics .0.........cceeeeeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeaeeseeeeseeseeeeeeeeeeeees 388 

8.13 Ethernet Characteristics cccc.cscccsccssccavecsesesecssidasscnceseacecsveadecoddscsessctdassctcsssdeccstaaceasadtenss 389 
8.13.1 RMI Interface Timing «0.00... eeceeeceeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeaeeseaeeeeaeeseeeeeeeeeeeeseeeseeeeeeeees 389 

8.13.2 Ethernet PHY Management Interface Timing ...........ccceecceeeeeeeeeeeeeeeeeneeeeteeteneeeeneeeeeeens 389 

8.14 SDIO (CharactenStes sia siccccas sities nde cecdnads tenia Asatd attains sdvdveaeadevard Sl esaadeadesiriedeasvedca 391 
8.14.1 Default Mode Timing .............::ccceseeceeeseeceeeeneneeeeneecenesseeeenseeneeseseeneersgeeeeseneneeseseeseneneeneens 391 

8.14.2 SDIO Dynamic characteristics ...........ceeceeseeeeseeeeeeeeeeeeeeneeeeaeeeeeeeeeaeeseeeeseeseeeeeieeeeeeees 391 

9 PACKAGE OUTLINE DRAWING .......::s:sssssssessesssssssessessessssessesatsesseesesateesess 393 
9.1QFN 33L (5x5x0.8 mm? Pitch 0.5 MM) ....csscscccsssessssessessesessessssessesseseesesseseessssseessneiteessenseness 393 
9.2LQFP 48L (7x7x1.4 mm® Footprint 2.0MM) .....c.cccssesssessesesesesseseesessessessssseessnsseetseeseness 394 
9.3LQFP 64L (7x7x1.4 mm? footprint 2.0 MIM) .....c.ccccscesecssessessssessessssessesseseesestesesissseiteetseesenens 395 
9.4LQFP 128L (14x14x1.4 mm? footprint 2.0 MIM) .......csceccssesesssesessesessessesessessseeesseeeteensensenens 396 
9.5LQFP 144L (20x20x1.4 mm? footprint 2.0 MIM) .....cccccccsessesesssccssesessseessestessseeesesseseeeeeeees 397 
10 ABBREVIATION 6 svisssssisessisssssssiensienecenecsnsvensxsxsvnctcenevectesnexscexssevectessevectesneveess 398 
10.1 ADDIGVIGUOMSxtcsesceecsnestcdentesst cxteaiacdeutadteccuvaats deuneiis caunaiceceueedieccurests Cevevdid coaaaiacdeuteicctestie 398 
11 REVISION HISTORY ......cccscscscscsscscsssssscsssesscsssssscsssssesscsnsesscsnssscsssnnensesenes 400 


Mar 30, 2018 Page 7 of 401 Rev 1.00 


NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


Ol OOOO 


LIST OF FIGURES 


Figure 4.1-1 NuMicro® M481 Base Series QFN 33-pin Diagram.........c.ccscsssssessesessessesseeeeeseeeen 32 
Figure 4.1-2 NuMicro® M481 Base Series LQFP 48-pin Diagram........ccccccsccsesseeeeseesseeeessen 33 
Figure 4.1-3 NuMicro® M481 Base Series LQFP 64-pin Diagram........ccccesscccseseeseseeeeeseeeeesen 34 
Figure 4.1-4 NuMicro® M482 USB FS OTG Series QFN 33-pin Diagram .......c.ccccsseeeeeseeeeeeen 35 
Figure 4.1-5 NuMicro® M482 USB FS OTG Series LQFP 48-pin Diagram ..........:cs0eseeeeen 36 
Figure 4.1-6 NuMicro® M482 USB FS OTG Series LQFP 64-pin Diagram .......c::ccseseseeeeeen 37 
Figure 4.1-7 NuMicro® M482 USB FS OTG Series LQFP 128-pin Diagram ...........c:sccseseeeeen 38 
Figure 4.1-8 NuMicro® M483 CAN Series LQFP 64-pin Diagram ........:csccsscesessesessesseseeeeeseeeen 39 
Figure 4.1-9 NuMicro® M483 CAN Series LQFP 128-pin Diagram .......c:ccsscsscsssesesseeeseseseseeeen 40 
Figure 4.1-10 NuMicro® M484 USB HS OTG Series LQFP 64-pin Diagram...........c0ccseseeeen 4 
Figure 4.1-11 NuMicro® M484 USB HS OTG Series with 2 USB LQFP 64-pin Diagram............... 42 
Figure 4.1-12 NuMicro® M484 USB HS OTG Series LQFP 128-pin Diagram.........c:.ccseseseeeen 43 
Figure 4.1-13 NuMicro® M485 Crypto Series QFN 33-pin Diagram .......:cccsccseseenesseeesseeeeesen 44 
Figure 4.1-14 NuMicro® M485 Crypto Series LQFP 48-pin Diagram ........c:::ccssseseeeeeseeseeesen 45 
Figure 4.1-15 NuMicro® M485 Crypto Series LQFP 64-pin Diagram ........c::ccsssseeseeseesseeeeesen 46 
Figure 4.1-16 NuMicro® M485 Crypto Series LQFP 128-pin Diagram ........c::ccssesessesesseeeeseseeen 47 
Figure 4.1-17 NuMicro® M487 Ethernet Series LQFP 64-pin Diagram .......0.ccsscscessesesessesseseeeen 48 
Figure 4.1-18 NuMicro® M487 Ethernet Series LQFP 128-pin Diagram ........:csccsccsesesseseeeeen 49 
Figure 4.1-19 NuMicro® M487 Ethernet Series LQFP 144-pin Diagram ........ccsccsccssesseseeeeeen 50 
Figure 5.1-1 NuMicro® M480 Block Diagram .........c:sccsesssssessessesssssesssssessssessnssessnesessessessesseeseeseees 269 
Figure 6.1-1 Cortex®-M4 Block Diagram ........csccscssessessessessessessessessessssssssssessnsressnesessessesseeseeaenseees 270 
Figure 6.2-1 System Reset SOUICES .........ccccccceceeeeeeeceeeeeceeeeeeaaeeeeaeeceeeeesaaeeeeaaeseeeeeseaeeesaeeeeaeeseaees 274 
Figure 6.2-2 nRESET Reset Waveform ...........cccccccsceeeeceeceteeeeaeseeeeeceeeeecaaeeeeaaeseeeeeseaeeesaaesseneeesaees 276 
Figure 6.2-3 Power-on Reset (POR) Waveform ..........:::ccccccceceeeeeneeceeeeeceaeeeeaaeseeeeeeeaeeesaeeseaeeseaees 276 
Figure 6.2-4 Low Voltage Reset (LVR) Waveform. ..........ccccccsceseseeceeeeeseaeeeeeaeseneeeeeeeesaeeneaeeeeaees 277 
Figure 6.2-5 Brown-out Detector (BOD) Waveform ...........::ccccceeeseeceeeeeceaeeeeseeeeeeeeseaeeesaeeseneeeeaees 278 
Figure 6.2-6 NuMicro® M480 Power Distribution Diagram. ........::cccsesssscsesssesessesesessesssessenseseess 279 
Figure 6.2-7 Power Mode State Machine ..........:.ccccceeeceeceeeeeeeeeeeeeeceeeesaaeeeeaaeseeeeeseaeeesaeeneaeeeeaees 281 
Figure 6.2-8 NuMicro® M480 Power Distribution Diagram............c:scsscsssssessssesseesessessesseesessesseees 284 
Figure 6.2-9 SRAM Block Diagram ..............ccccceeeeeeeeeeeeeeeceeeeeaaeeeeaeeceeeeesaaeeesaaeseeeeeseaeeesaeeseaeeseaes 287 
Figure 6.2-10 SRAM Memory Organization ............:ccceccceceeeeeeeeeeeeseeceeeeecaaeeeeaaeseeeeeseaeeesaeeseaeeeeaees 288 
Figure 6.2-11 NuMicro® M480 Bus Matrix Diagram..........ccescsssesssssesessessssesssesesssesessesseeseesessesseees 289 
Figure 6.3-1 Clock Generator Global View Diagram. .........:.ccccccccecceceeceeceeeeeeeeeeeeeeeeeeeeseaeeeeaeeeeaees 292 
Figure 6.3-2 Clock Generator Block Diagram ..........::cccsccceeeceeceeeeeseeceeeeeseaeeeeaaeseneeeeeaeeesaeeeeneeeeaees 293 
Figure 6.3-3 System Clock Block Diagrams ...........:::ccccceceteeeeceeeeeseeceeeeeceaeeeeaaeseeeeescaeeesaeeeeaeeeeaees 294 
Figure 6.3-4 HXT Stop Protect ProCe@Cure ............cccccecceeceeeeeeeneeeeseeceeeeeceaeeesaaeseeeeeeeaeeseaeeseneeseaees 295 


Mar 30, 2018 Page 8 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 


a 


Figure 6.3-5 SysTick Clock Control Block Diagram ...........c:cccccceesceceeeeeeeeeeeeeeeeeeeseeeseaeeseaeeseaees 295 
Figure 6.3-6 Clock Output Block Diagram ...........cceccceeeseeeeceeeeeaeeeeeeeceeeecaaeeeeaaeseceeeseaeeesaeeseaeeeeaees 296 
Figure 6.3-7 USB CloCK SOUrCE .........cccecececeeceeeeeeeeeeeeeeeeeceaeeeeaaeseeaeeceeeeesaaeeesaaeseeeeeseaeeesaeeeeneeseaees 297 
Figure 6.25-1 SPI Master Mode Application Block Diagram. ..........ccccccccceeseeceeeeeeeteeeetaeeeeeeesaees 323 
Figure 6.25-2 SPI Slave Mode Application Block Diagram. ..........::cccccccceeesseeeeeeeeeeeeeeseaeeeeeeenaees 323 
Pigtine 6: 262% °C Bus: Win essiceteess Sept sete eater acsaeacheccatt inte emote ecatisbentiidentndcnaltinad: 325 
Figure 8.3-1 Current Consumption versus Temperature in Normal Run Mode, Vpp = 3.3V, All 

Peripherals Disabled, PLL Source from HIRC...........:ccccccessececsesseeeesesaeeeesesaeeeesesaeeeeessaeeeeseaas 352 
Figure 8.3-2 Current Consumption versus Temperature in Normal Run Mode, Vpp = 3.3V , All 

Peripherals Enabled, PLL Source from HIRC............:cccccccsseceeeeseeeeeecseeeesecsaeeeeesaeeeeessaeeeeeeaas 352 
Figure 8.3-3 Current Consumption versus temperature in Normal Run Mode, Vpp = 3.8V , All 

Peripherals Disabled, PLL Source from HXT .........ecccecceeeeseeeeeeeeeeeeeeeaeeeeeeeseeeeetaeeeeeeseeeees 353 
Figure 8.3-4 Current Consumption versus Temperature in Normal Run Mode, Vpp = 3.3V , All 

Peripherals Enabled, PLL Source from HXT ...........cc:sccccsesseeeeseseeesecsaeeeseeaeeesecaeeeeeeneeeeeeaas 353 
Figure 8.3-5 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 

Disabled, PLL Source from HIRC ..........cccccccccccccccccccecceeeceeeceeeeeeeeceeeeeseeeeeseseseseseseseseseseseeeeeees 355 
Figure 8.3-6 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 

Enabled, PLL Source from HIRC ............ccccccsccccccececsesseeeceeeeccecsesseaeseeeesesssesesaeseeeesesesenaaeeeeess 355 
Figure 8.3-7 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 

Disabled, PLL Source from HXT......c.cccccccccccccccccccececceeececceseeeeceeeeseseseseceseceseseceseseseseseseseeeeees 356 
Figure 8.3-8 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 

Enabled, PLL Source from HXTT .............ccccesessececeeececseseeseceecescecseseaaeseeeeseeseesaeaeseeeeseeesestaaeeeeess 356 
Figure 8.4-1 Typical Crystal Application CirCuit ............:cccccccecceeeeeeeeceeeeeceaeeeeaaeeeeeeeseaeeesaeeseaeeteaees 363 
Figure 8.4-2 Typical Crystal Application CirCuit ...........c:ccceccceeeeeeeececeeeeeeeaeeeeaaeseeeeeseaeessaeeneneeeeaees 365 
Figure 8.5-1 Power-up Ramp Condition ...........cccccccceeeeeeceeeeeeeaeeeeeeeceeeeeceaeeesaaeseeneeseaeeeeaeeeeneeseaees 369 
Figure 8.5-2 Typical Connection with Internal Voltage Reference.......... eee eee eeeeeeenees 370 
Figure 8.7-1 I°C Timing Diagram ........c.ccsccscscsssessssessessssessessssccsesscscesesscsessssnteseissesstsessesssnessenstneees 378 
Figure 8.8-1 SPI Master Mode Timing Diagram ...........:::cccccececeeseceeeeeceeeeeaeseeeeeeeaeeeeaeeeeneeenaes 379 
Figure 8.8-2 SPI Slave Mode Timing Diagram ............c:ccccccceeeeeeeeneeceeeeeceaeeeeaaeeeeeeeeeeeeeaeeeeaeeseaees 381 
Figure 8.9-1 IPS Master Mode Timing Diagram........cc.c:cscessssessesesecsessessesssssssesssessssessesstnessenseneees 382 
Figure 8.9-2 I?S Slave Mode Timing Diagram.........:ccsccssssssccsssesessseeessessscseeessesesrcesseeisscsnsesseeeees 383 
Figire 8.110-1 17C Timing Diagram sesissscsscssssscsssscescsssccsecensssescsscuscnssesnssastscentsdendssssdvaseanesescensdcuncees 384 
Figure 8.11-1 SPI Master Mode Timing Diagram .............cccccceeeeesceceeeeeceeeeeaaeeeeeeeeeaeeesaeeseaeeeeaees 385 
Figure 8.11-2 SPI Slave Mode Timing Diagram ...........::ccccccccceeeeeseeceeeeeceeeeeeaeseeeeeeeeessaeeseneeeeaees 387 
Figure 8.13-1 RMII Interface Timing Diagram. ...........cccccccceeceeeeeeneeceeeeeceaeeeeaaeseeeeescaeeesaeeseneeeeaees 389 
Figure 8.13-2 Ethernet PHY Management Interface Timing Diagram...........:.:::cceceeseeeseeeeees 390 
Figure 8.14-1 SDIO Default Mode... eecceecccecceeeeeeeeeeeceeaneeeeseeeeaaeeseeseaeesaeesaeeeeeeeeeaeenaneaneeanees 391 
Figure 8.14-2 SDIO High-speed Mode ...........cccccceeeeeeeeeeceeeeeeaeeeeeeeceeeeesaaeeesaaeseeeeeseaeeesaeeseaeessaees 392 


Mar 30, 2018 Page 9 of 401 Rev 1.00 


NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


List of Tables 


Table 6.2-1 Reset Value of REQISters ...........ceetceeecceceeeeeeeeeeeeeeceneeeceaeeeeaaeseeaeeceaeeesaeseeaaeeseneessaees 275 
Table 6.2-2 Power Mode Table .............cecccccccceeeseeceeeeeceneeeeeaeeeeaeeeeeeeceaeeeeaaesgeaeeseeeesaeseeaaesseneeenaees 280 
Table 6.2-3 Power Mode Difference Table .............:cccccccccceeeeeeeeteeeeeceaeeeseaeeeeaeeseeeeesaeeesaeeeeneeenaees 281 
Table 6.2-4 Power Mode Definition Table.............cccccccceeceeeeeeeeeceeeeeeeaeeesaaeeeeaeeseeeescaeessaeeseneeseaees 281 
Table 6.2-5 Clocks in Power MOdeS ..........:::cccssceceeeeeceneeeesaeeeeaeeceeeeceaeeseaaeseeaeeseeeesaeeeeaaesseneeenaees 282 
Table 6.2-6 Re-Entering Power-down Mode Condition ...........:::cccccceceeeeeeeeeeeeeeeeeeeeeeeesaeeeeeeeeeaees 284 
Table 6.2-7 Address Space Assignments for On-Chip Controllers............ccccccccssccecessseeeessneeees 287 
Table 6.15-1 NuMicro® M480 Series UART Features .........c:cscssessessessesseesessessessessessesseesesseesenees 312 
Table 8.1-1 Voltage Characteristics .......0..cccccecsceeecceceeeeeeeeeeeaeeeeeeeeceaeeeeaaeseeaeeseaeeesaaeseeaaeeseneeenaees 348 
Table 8.1-2 Current Characteristics ..........cccceceececeeeeeeeeeeeeaeeeeaeeseeeeeseaeeesaaeeeeaeeseeeescaeeesaeeseneeeeaees 348 
Table 8.1-3 Thermal Characteristics ......0....cccccsceeeeceececeeeeeeeeeaeeceeeeecaeeesaaeseeaeeseeeeesaeeesaeeseneeeeaees 349 
Table 8.1-4 EMS Characteristics ..........ccccccccceeeseeceeceeeeeeeeeaeeeeaeeeeeeeeseaeeesaaeeeeeeeseeeeesaeessaeeseeeeenaees 349 
Table 8.1-5 Electrical Character istiCs......0.......ccccccecesceceeeeeeeeeeeeeeseeeeeseaeeesaaeeeeaeeseeeesaeeesaeeseneeeeaees 349 
Table 8.3-1 Current Consumption in Normal RUN Mode..........:.cc:cccecceeeeeeeeeeeeceeeeeeeaeeesaeeeeeeeeeaees 351 
Table 8.3-2 Current Consumption in Idle Mode ...........:.ccccceeeececeeeeeeeeeeeeaeeeeeeeseeeeescaeeesaeeeeeeeeeaees 354 
Table 8.3-3 Chip Current Consumption in Power-down Mode ..........::ccccceeeseeceeeeeeeeeeeenaeeeeeeeeeaees 358 
Table 8.3-4 Low-power Mode Wakeup TimMingS ..........:::cccccseseeceeeeeeeeeeeeaeeseneeseeeeeseaeessaeeeeneeenaees 360 
Table 8.3-5 PIN Input CharacteristiCs ...........cccceeceeeeneeeeeeeeeeeeeeeeeecaeeesaaeeeeaeeseeeeesaeeesaeeseneeseaees 360 
Table 8.3-6 PIN Output Characteristics .......0....c:ccccccececeeeeeeeeeeeeeeeeeecaeeesaaeeeeaeesceeeescaeeesaeeseneeenaees 361 
Table 8.3-7 nNRESET PIN CharacteristiCs ...........cccccccceceeeeeeeeeneeeeeeeecaeeesaaeeeeaeeseeeescaeeesaeseeneeeeaees 361 
Table 8.4-1 External 4~24 MHz High Speed Crystal (HXT) Oscillator ...0......0ececeeseeeeeeeeeees 363 
Table 8.4-2 External 32.768 KHZ CryStal ..........::cccccceceeeeceeeeeeeeeceeeeecaeeesaaeeeeaeeseeeeseaeeesaeeeeneeseaes 364 
Table 8.4-3 I/O AC Characteristics ...........ccccececeeeeceeeeeeeeeeaeeeeeeeseneeeceaeeesaaeseeeeeseeeeescaeeesaeeeeneeeeaes 367 
Table 10.1-1 List of ADbreviatiOns.............ccccccecseeceeeeeeeeeeeeaeeeeaeeseeeeeseaeeesaaeeeeaeeseeeeesaeeeeaeeeeneeenaees 399 


Mar 30, 2018 Page 10 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 


eG 


1 GENERAL DESCRIPTION 


The NuMicro® M480 series 32-bit microcontroller powered by Arm® Cortex®-M4F with DSP 
extension runs up to 192 MHz with 175yuA/MHz power consumption. Its 256/512 KB embedded Flash 
memory in dual-bank architecture supports Over-The-Air firmware upgrade. The 96/160 KB embedded 
SRAM includes 32 KB cache for speeding up code execution from the external SPI Flash. Built-in 4 
KB Secure Protection ROM provides a safe space for saving confidential program or data. System 
supports a wide voltage range from 1.8V to 3.6V in industrial operating temperature from -40°C to 
105°C. 


The M480 series is equipped with a large number of high speed digital peripherals, such as a USB 2.0 
high speed interface with on-chip transceiver working in device/host/OTG mode, a USB 2.0 full speed 
interface with on-chip transceiver working in device/host/(OTG mode, up to nine UART interfaces 
including three ISO-7816-3 interfaces, up to four composite SPI/I°S interfaces, a Quad-SPI interface, a 
SPI Flash interface supporting quad mode, three |°C interfaces, a 192 kHz/32-bit I°S interface, two 
SDIO interfaces, two CAN 2.0B interfaces, two QEI interfaces, a 10/100 Mbps Ethernet MAC 
supporting RMII and two Universal Serial Control Interfaces which can be configured as UART, SPI or 
I?C. The M480 series also supports 16 channels peripheral DMA and up to 32 channels PWM running 
up to 192 MHz. 


The M480 series provides high performance analog peripherals, such as a 12-bit 5MSPS SAR ADC 
with up to 16 channels, two 12-bit 1MSPS DAC, two analog comparators and three operational 
amplifiers, as well as a built-in hardware cryptography accelerator that supports ECC, AES, DES, 
triple DES, SHA, HMAC and a random number generator (RNG). 


The NuMicro® M480 series includes the following sub-series: 


@ NuMicro® M481 Base series: Delivers high performance computing power with low 
power consumption for running complex algorithm. 


@ NuMicro® M482 USB FS OTG series: Built-in USB 2.0 full speed interface with on-chip 
OTG transceiver working in device/host/OTG mode. 


NuMicro® M483 CAN series: Built-in two sets of CAN 2.0B bus interfaces. 


NuMicro® M484 USB HS OTG series: Built-in USB 2.0 high speed interface with on-chip 
OTG transceiver working in device/host/OTG mode. 


@ NuMicro® M485 Crypto series: Built-in hardware cryptography engine and random 
number generator. 


@ NuMicro® M487 Ethernet series: Built-in 10/100Mbps Ethernet MAC supports industrial 
RMIl, MDC and MDIO for communicating with an external transceiver. 
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2 FEATURES 
2.1 NuMicro® M480 Features 


Core and System 





* ARM® Cortex®-M4 processor, running up to 192 MHz 

¢ Built-in Memory Protection Unit (MPU) 

¢ Built-in Nested Vectored Interrupt Controller (NVIC) 

¢ Hardware IEEE 754 compliant Floating-point Unit (FPU) 


¢ DSP extension with hardware divider and single-cycle 32-bit 
hardware multiplier 


ARM® Cortex®-M4 


¢ 24-bit system tick timer 
e Programmble and maskable interrupt 
e Low Power Sleep mode by WFI and WEE instructions 





re e Eight-level BOD with brown-out interrupt and reset option. 
Brown-out Detector (BOD) (3°02. 8v/2.6V/2.4V/2.2V//2.0V/1.8V/1.6V) 





Low Voltage Reset(LVR) «+ LVR with 1.5V threshold voltage level. 





* 96-bit Unique ID (UID). 
Security * 128-bit Unique Customer ID (UCID). 
¢ One built-in temperature sensor with 1°C resolution. 


Memories 





e Dual bank 512/256 KB on-chip Application ROM (APROM) for 
Over-The-Air (OTA) upgrade 


e 192 MHz maximum frequency, with performance at zero wait cycle 
in continuous address read access 


¢ 4KB on-chip Flash for user-defined loader (LDROM) 


e 8 KB non-readble Key Protection ROM (KPROM) for firmware 
programming protection 


e 4KB non-readble Security Protection ROM (SPROM) for intelectual 
property protection 


Flash ¢ 2 KB One Time Programable (OTP) ROM for data security 
e All on-chip Flash support 4 KB page erase 
e Fast Flash programming verification with CRC 


e On-chip Flash programming with In-Chip Programming (ICP), In- 
System Programming (ISP) and In-Application Programming (IAP) 
capabilities 


¢ Configurable boot up sources including boot loader, user-defined 
loader (L.DROM) or Application ROM (APROM) 


e Data Flash with configurable memory size 
e 2-wired ICP Flash updating through SWD interface 
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¢ 32-bit/64-bit and multi-word Flash programming function 








e Up to 160 KB on-chip SRAM includes: 


~ 32 KB SRAM located in bank 0 that supports hardware parity 
check and retenion mode; Exception (NMI) generated upon a 
parity check error 
SRAM - 96/32 KB SRAM located in bank 1 
~ 32 KB SRAM located in bank 2 that can be used as cache for 
external SPI Flash memory 


e Byte-, half-word- and word-access 
e PDMA operation 





e Supports CRC-CCITT, CRC-8, CRC-16 and CRC-32 polynomials 
e Programmable initial value and seed value 


¢ Programmable order reverse setting and one’s complement setting 
for input data and CRC checksum 


Cyclic Redundancy ° 8-bit, 16-bit, and 32-bit data width 

Calculation (CRC) So 
e 8-bit write mode with 1-AHB clock cycle operation 
e 16-bit write mode with 2-AHB clock cycle operation 
e 32-bit write mode with 4-AHB clock cycle operation 


e Uses DMA to write data with performing CRC operation 





e Sixteen independent and configurable channels for automatic data 
transfer between memories and peripherals 


e Basic and Scatter-Gather transfer modes 


e Each channel supports circular buffer management using Scatter- 
Gather Transfer mode 


Peripheral DMA (PDMA) —.._ Stride function for rectangle image data movement 
e Fixed-priority and Round-robin priorities modes 
e Single and burst transfer types 
e Byte-, half-word- and word tranfer unit with count up to 65536 
e Incremental or fixed source and destination address 


Clocks 





e 4~24 MHz High-speed eXternal crystal oscillator (HXT) for precise 
timing operation 


External Clock Source ° 32.7688 kHz Low-speed eXternal crystal oscillator (LXT) for RTC 
function and low-power system operation 


¢ Supports clock failure detection for external crystal oscillators and 
exception generatation (NMI) 





e 12 MHz High-speed Internal RC oscillator (HIRC) trimmed to 2% 
accuracy that can optionally be used as a system clock 


e 10 kHz Low-speed Internal RC oscillator (LIRC) for watchdog timer 
and wakeup operation 


Internal Clock Source 
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e Up to 480 MHz on-chip PLL, sourced from HIRC or HXT, allows 
CPU operation up to the maximim CPU frequency without the need 
for a high-frequency crystal 








e Real-Time Clock with a separate power domain 


e The RTC clock source includes Low-speed external crystal 
oscillator (LXT) 


e The RTC block includes 80 bytes backup registers, which can be 
cleared by tamper pins 


e Supports 6 static and dynamic tamper pins 
Real-Time Clock (RTC) e Able to wake up CPU from any reduced power mode 


e Supports +5ppm within 5 seconds software clock accuracy 
compensation 


e Supports Alarm registers (second, minute, hour, day, month, year) 
e Supports RTC Time Tick and Alarm Match interrupt 

e Automatic leap year recognition 

e Supports 1 Hz clock output for calibration 





Timers 

TIMER 

e Four sets of 32-bit timers with 24-bit up counter and one 8-bit pre- 
scale counter from independent clock source 

e One-shot, Periodic, Toggle and Continuous Counting operation 
modes 

¢ Supports event counting function to count the event from external 
pins 

e Supports external capture pin for interval measurement and 
resetting 24-bit up counter 

32-bit Timer ene Oo a 

e Supports chip wake-up function, if a timer interrupt signal is 
generated 

PWM 


e Eight 16-bit PWM counters with 12-bit clock prescale 

e Supports 12-bit deadband (dead time) 

e Up, down or up-down PWM counter type 

¢ Supports brake function 

e Supports mask function and tri-state output for each PWM channel 





¢ Twelve 16-bit counters with 12-bit clock prescale for twelve 192 
MHz PWM output channels 


e Up to 12 independent input capture channels with 16-bit resolution 
counter 
Enhabced PWM (ERIM) Supports dead time with maximum divided 12-bit prescale 
e Up, down or up-down PWM counter type 


e Supports complementary mode for 3 complementary paired PWM 
output channels 
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e Synchronous function for phase control 
¢ Counter synchronous start function 





e Brake function with auto recovery mechanism 
e Mask function and tri-state output for each PWM channel 
e Able to trigger EADC or DAC to start conversion 





¢ Two 16-bit counters with 12-bit clock prescale for twelve 192 MHz 
PWM output channels. 


e Up to 6 independent input capture channels with 16-bit resolution 
counter 
; e Up, down or up-down PWM counter type 
Basic: PW AEP WM) ¢ Counter synchronous start function 


¢ Complementary mode for 3 complementary paired PWM output 
channels 


e Mask function and tri-state output for each PWM channel 
e Able to trigger EADC to start conversion. 





¢ 18-bit free running up counter for WDT time-out interval 


e Supports multiple clock sources from LIRC (default selection), 
HCLK/2048 and LXT with 8 selectable time-out period 
Watchdog e Able to wake up system from Power-down or Idle mode 
e Time-out event to trigger interrupt or reset system 


e Supports four WDT reset delay periods, including 1026, 130, 18 or 
3 WDT_CLK reset delay period 


¢ Configured to force WDT enabled on chip power-on or reset. 





e Clock sourced from HCLK/2048 or LIRC; the window set by 6-bit 
Window Watchdog counter with 11-bit prescale 


e Suspended in Idle/Power-down mode 


Analog Interfaces 





e One 12-bit, 19-ch 5 MSPS SAR EADC with up to 16 single-ended 
input channels or 8 differential input pairs; 10-bit accuracy is 
guaranteed. 


e Three internal channels for band-gap VBG input and Temperature 
sensor input 


e Supports external VREF pin or internal reference voltage VREF: 
Enhanced Analog-io- 1.6V, 2.0V, 2.5V, and 3.0V. 


Digital Converter (EADC) ~ Two power saving modes: Power-down mode and Standby mode 
e Supports calibration capability. 


e Analog-to-Digital conversion can be triggered by software enable, 
external pin, Timer 0~3 overflow pulse trigger or PWM trigger. 


e Configurable EADC sampling time. 
e Upto 19 sample modules. 
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¢ Double data buffers for sample module 0~3. 
e PDMA operation. 








¢ Two 12-bit, 1 MSPS voltage type DAC with 8-bit mode and 8us rail- 
to-rail settle time. 
nicateieacal e Maximum output voltage AVpp -0.2V at buffer mode 
igital-to-Analo 
Fasc (DAC) ¢ Digital-to-Analog conversion triggered by Timer0~3, EPWMO, 
EPWM1, external trigger pin to start DAC conversion or software. 
¢ Supports group mode for synchronized data update of two DACs. 


e PDMA operation 





e Two rail-to-rail Analog Comparators. 
¢ Supports four multiplexed I/O pins at positive input. 


e Supports I/O pins, band-gap, DAC, and 16-level Voltage divider 
from AVpp or Veer at negative input 


Analog Comparator Supports four programmable propagation speeds for power saving 
(ACMP) e Supports wake up from Power-down by interrput 
° a ae triggers for brake events and cycle-by-cycle control for 


e Supports window compare mode and window latch mode. 
° i al programmable hysteresis window: OmV, 10mV, 20mV and 
30m 





Operational Amplifier Three Operational Amplifiers with O~AVpp input voltage range. 


(OPA) ¢ OPA schmitt trigger buffer output used as the interrupt source of 
comparator. 


Communication Interfaces 





e Six sets of UARTs with up to 17.45 MHz baud rate. 


e Auto-Baud Rate measurement and baud rate compensation 
function. 


e Supports low power UART (LPUART): baud rate clock from 
LXT(32.768 KHz) with 9600bps in Power-down mode even system 
clock is stopped. 


e 16-byte FIFOs with programmable level trigger 
e Auto flow control (nCTS and nRTS) 
Low-power UART ¢ Supports IrDA (SIR) function 
e Supports LIN function on UARTO and UART1 
e Supports RS-485 9-bit mode and direction control 


¢ Supports nCTS, incoming data, Received Data FIFO reached 
threshold and RS-485 Address Match (AAD mode) wake-up 
function in idle mode. 


e Supports hardware or software enables to program nRTS pin to 
control RS-485 transmission direction 


e Supports wake-up function 
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e §8-bit receiver FIFO time-out detection function 


e Supports break error, frame error, parity error and receive/transmit 
FIFO overflow detection function 


e PDMA operation. 








e Three sets of ISO-7816-3 which are compliant with ISO-7816-3 


e Supports full duplex UART function. 
e 4-byte FIFOs with programmable level trigger 
e Programmable guard time selection (11 ETU ~ 266 ETU) 


e One 24-bit and two 8 bit time-out counters for Answer to Request 
Smart Card Interface (ATR) and waiting times processing 


e Auto inverse convention function 
e Stop clock level and clock stop (clock keep) function 
e Transmitter and receiver error retry function 


¢ Supports hardware activation, deactivation and warm reset 
sequence process 


¢ Supports hardware auto deactivation sequence after card removal. 





¢ Three sets of I?C devices with Master/Slave mode. 


e Supports Standard mode (100 kbps), Fast mode (400 kbps) and 
Fast mode plus (1 Mbps) 


e Supports 10 bits mode 
e Programmable clocks allowing for versatile rate control 


¢ Supports multiple address recognition (four slave address with 
mask option) 


¢ Supports SMBus and PMBus 
e Supports multi-address power-down wake-up function 
e PDMA operation 


PC 





¢ Maximum 32 MB external SPI Flash memory with standard (1-bit), 
dual (2-bit) and quad (4-bit) transfer mode. 


e 32 KB cache memory for enhancing program execution 
performance. 


SPI Master (SPI Flash) e 64-bit key length for code protection. 
° eet la for code transfer between SPI Flash memory and 


e SPI Master function with 8-, 16-, 24-, and 32-bit length of 
transaction and burst mode operation, which can transmit/receive 
data up to four successive transactions in one transfer. 





¢ One set of SPI Quad controller with Master/Slave mode, up to 96 
MHz at 2.7V~3.6V stsyem voltage. 


Quad SPI e Supports Dual and Quad I/O Transfer mode 
¢ Supports one/two data channel half-duplex transfer 
e Supports receive-only mode 





Mar 30, 2018 Page 17 of 401 Rev 1.00 


NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


¢ Configurable bit length of a transfer word from 8 to 32-bit 
e Provides separate 8-level depth transmit and receive FIFO buffers 
¢ Supports MSB first or LSB first transfer sequence 





e Supports the byte reorder function 

e Supports Byte or Word Suspend mode 

¢ Supports 3-wired, no slave select signal, bi-direction interface 
e PDMA operation. 





* Up to four sets of SPI/I’S controllers with Master/Slave mode. 


* SPI/I?S provides separate 4-level of 32-bit (or 8-level of 16-bit) 
transmit and receive FIFO buffers. 


SPI 
e¢ SPI can communicate at up to 96 Mbit/s 
¢ Configurable bit length of a transfer word from 8 to 32-bit. 
e MSB first or LSB first transfer sequence. 
e Byte reorder function. 
SPI/PS ; 
Supports Byte or Word Suspend mode. 
e Supports one data channel half-duplex transfer. 
¢ Supports receive-only mode. 


e Supports mono and stereo audio data with 8-, 16-, 24- and 32-bit 
audio data sizes. 


° ey epos PCM mode A, PCM mode B, |°S and MSB justified data 
ormat. 


e PDMA operation. 





* One set of I?S interface with Master/Slave mode. 


¢ Supports mono and stereo audio data with 8-, 16-, 24- and 32-bit 
word sizes. 


¢ Two 16-level FIFO data buffers, one for transmitting and the other 
for receiving. 


5 * Supports I’S protocols: Philips standard, MSB-justified, and LSB- 
I's justified data format. 


e¢ Supports PCM protocols: PCM standard, MSB-justified, and LSB- 
justified data format. 


¢ PCM protocol supports TDM multi-channel transmission in one 
audio sample; the number of data channel can be set as 2, 4, 6 or 
8. 


e PDMA operation. 





* Two sets of USCl,configured as UART, SPI or I°C function. 


Universal Serial Control + Supports single byte TX and RX buffer mode 
Interface (USCI) UART 


e Supports one transmit buffer and two receive buffers for data 





Mar 30, 2018 Page 18 of 401 Rev 1.00 


NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


payload. 


e Supports hardware auto flow control function and programmable 
flow control trigger level. 


e 9-bit Data Transfer. 
e Baud rate detection by built-in capture event of baud rate generator. 





e Supports wake-up function. 

e PDMA operation. 

SPI 

e Supports Master or Slave mode operation. 


¢ Supports one transmit buffer and two receive buffer for data 
payload. 


¢ Supports additional receive/transmit 16 entries FIFO for data 
payload. 


¢ Configurable bit length of a transfer word from 4 to 16-bit (SPI Quad 
transmission only supports 8 to 16-bit of word length). 


e Supports MSB first or LSB first transfer sequence. 

e Supports Word Suspend function. 

e Supports 3-wire, no slave select signal, bi-direction interface. 
e Supports wake-up function: input slave select transition. 

e PDMA operation. 


e Supports master and slave device capability. 


¢ Supports one transmit buffer and two receive buffer for data 
payload. 


¢ Communication in standard mode (100 kbps), fast mode (up to 400 
kbps), and Fast mode plus (1 Mbps). 


e Supports 10-bit mode. 

e Supports 10-bit bus time out capability. 

e Supports bus monitor mode. 

¢ Supports power-down wake-up by data toggle or address match. 
e Supports multiple address recognition. 

e Supports device address flag. 

¢ Programmable setup/hold time. 





¢ Two sets of CAN 2.0B controllers. 


e Each supports 32 Message Objects; each Message Object has its 
own identifier mask. 


Controller Area N k 
nee “(CAN) sia! e Programmable FIFO mode (concatenation of Message Object). 


e Disabled Automatic Re-transmission mode for Time Triggered CAN 
applications. 


¢ Supports power-down wake-up function. 





Secure Digital Host * Two sets of Secure Digital Host Controllers, compliant with SD 
Controller (SDHC) Memory Card Specification Version 2.0. 
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e Supports 50 MHz to achieve 200 Mbps at 3.3V operation. 


e Supports dedicated DMA master with Scatter-Gather function to 
accelerate the data transfer between system memory and 
SD/SDHC/SDIO card. 








e Supports up to three memory banks with individual adjustment of 
timing parameter. 


e Each bank supports dedicated external chip select pin with polarity 
control and up to 1 MB addressing space. 


° 8-/16-bit data width. 
External Bus Interface * Supports byte write in 16-bit data width mode. 


(EBI) ¢ Configurable idle cycle for different access condition: Idle of Write 
command finish (W2X) and Idle of Read-to-Read (R2R). 


¢ Supports Address/Data multiplexed mode. 

e Supports address bus and data bus separate mode. 
¢ Supports LCD interface i80 mode. 

e PDMA operation. 





e Supports three I/O modes: Push-Pull output, Open-Drain output and 
Input only with high impendence mode. 


¢ Selectable TTL/Schmitt trigger input. 
e Configured as interrupt source with edge/level trigger setting. 


ane e Supports independent pull-up/pull-down control. 
¢ Supports high driver and high sink current I/O. 
¢ Supports software selectable slew rate control. 
e Supports 5V-tolerance function except analog I/O. 
Control Interfaces 





¢ Two QEI phase inputs (QEl_A, QEI_B) and one Index input 


eacdraareeaced (QEI_INDEX). 
uadrature Encode ; ; ; 
Interface (QE!) . ° Sa eg 2/4 times free-counting mode and 2/4 compare-counting 


e Supports encoder pulse width measurement mode with ECAP. 





Input Capture Timer/Counter 


e Supports three input channels with independent capture counter 
hold register. 


Enhanced Capture (ECAP) ° 24-bit Input Capture up-counting timer/counter supports captured 
events reset and/or reload capture counter. 


e Supports rising edge, falling edge and both edge detector options 
with noise filter in front of input ports. 


¢ Supports compare-match function. 


Advanced Connectivity 
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USB 2.0 Full Speed OTG (On-The-Go) 

¢ On-chip USB 2.0 full soeed OTG transceiver. 

e Compliant with USB OTG Supplement 2.0 

e Configurable as host-only, device-only or ID-dependent 
USB 2.0 Full Speed Host Controller 

e Compliant with USB Revision 1.1 Specification. 





¢ Compatible with OHCI (Open Host Controller Interface) Revision 
1.0. 


¢ Supports full-speed (12Mbps) and low-speed (1.5Mbps) USB 
devices. 


. e Supports Control, Bulk, Interrupt, Isochronous and Split transfers. 
USB 2.0 Full Speed with ; ; ; 
on-chip transceiver e Integrated a port routing logic to route full/low speed device to OHCI 
controller. 

¢ Supports an integrated Root Hub. 
¢ Supports port power control and port over current detection. 
¢ Built-in DMA. 
USB 2.0 Full Speed Device Controller 
e Compliant with USB Revision 2.0 Specification. 
e Supports suspend function when no bus activity existing for 3 ms. 


¢ 12 configurable endpoints for configurable Isochronous, Bulk, 
Interrupt and Control transfer types. 


¢ 1024 bytes configurable RAM for endpoint buffer. 
e Remote wake-up capability. 





USB 2.0 High Speed OTG (On-The-Go) 

e On-chip USB 2.0 high speed OTG transceiver. 

e¢ Compliant with USB OTG Supplement 2.0. 

e Configurable as host-only, device-only or |D-dependent. 
USB 2.0 High Speed Host Controller 

e Compliant with USB Revision 2.0 Specification. 


¢ Compatible with EHCI (Enhanced Host Controller Interface) 
Revision 1.0. 


USB 2.0 High Speed with + Compatible with OHCI (Open Host Controller Interface) Revision 
on-chip transceiver 1.0. 


e Supports high-speed (480Mbps), full-speed (12Mbps) and low- 
speed (1.5Mbps) USB devices. 


e Integrated a port routing logic to route full/low speed device to OHCI 
controller. 


e Supports an integrated Root Hub. 

¢ Built-in DMA. 

USB 2.0 High Speed Device Coniroller 

e Compliant with USB Revision 2.0 Specification. 

e Supports one dedicate control endpoint and 12 configurable 


Mar 30, 2018 Page 21 of 401 Rev 1.00 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


eG 


endpoints; each can be Isochronous, Bulk or Interrupt and either IN 
or OUT direction. 


e 4096 bytes configurable RAM for endpoint buffer and up to 1024 
bytes maximum packet size. 


e Three different operation modes of an in-endpoint: Auto Validation 
mode, Manual Validation mode and Fly mode. 





e Suspend, resume and remote wake-up capability. 
¢ Built-in DMA. 





e EEE Std. 802.3 CSMA/CD protocol. 
e Ethernet frame time stamping for IEEE Std. 1588 — 2002 protocol. 


e Supports both half and full duplex for 10 Mbps or 100 Mbps 
operation. 


e RMIl (Reduced Media Independent Interface) and serial 
management interface (MDC/MDIO). 


Ethernet MAC * Pause and remote pause function for flow control. 


e Long frame (more than 1518 bytes) and short frame (less than 64 
bytes) reception. 


e CAM function for Ethernet MAC address recognition. 


e Supports Magic Packet recognition to wake system up from Power- 
down mode. 


e Built-in DMA. 


Cryptography Accelerator 





e Hardware ECC accelerator. 
e Supports 192-bit and 256-bit key length. 
e Supports both prime field GF(p) and binary field GF(2m). 
_ ¢ Supports NIST P-192, P-224, P-256, P-384 and P-521 curve sizes. 
ea cicaapn Eco * Supports NIST B-163, B-233, B-283, B-409 and B-571 curve sizes. 
¢ Supports NIST K-163, K-233, K-283, K-409 and K-571 curve sizes. 


¢ Supports point multiplication, addition and doubling operations in 
GF(p) and GF(2m). 


e Supports modulus division, multiplication, addition and subtraction 
operations in GF(p). 





e Hardware AES accelerator. 


e Supports 128-bit, 192-bit and 256-bit key length and key expander, 
Advanced Encryption and is compliant with FIPS 197. 


Standard (AES) * Supports ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2 and 
CBC-CS3 block cipher modes 


¢ Compliant with NIST SP800-38A and addendum. 





Data Encryption Standard ° Hardware DES accelerator. 
(DES) * Supports ECB, CBC, CFB, OFB, and CTR block cipher mode. 
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e Compliant with FIPS 46-3. 








¢ Hardware Triple DES accelerator. 
Triple Data Encryption e Supports two or three different keys in each round. 
Standard (3DES) * Supports ECB, CBC, CFB, OFB, and CTR block cipher mode. 


e Implemented based on X9.52 standard and compliant with FIPS SP 
800-67. 





S esa aiecHin e Hardware SHA accelerator. 
sere GHA) * Supports SHA-160, SHA-224, SHA-256, SHA-384 and SHA-512, 
¢ Compliant with FIPS 180/180-2. 





e Hardware HMAC accelerator. 
keyed-Hash Message 


oe * Supports HMAC-SHA-160, HMAC-SHA-224, HMAG-SHA-256, 
ee KE! cade HMAC-SHA-384, and HMAC-SHA-512. 


¢ Compliant with FIPS 180/180-2. 
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3 PARTS INFORMATION 


3.1 Summary 


Ethernet 























3.2 Package Type 


QFN33 





LQFP48 





LQFP64 





LQFP128 








LQFP144 





M481ZGAAE 
M481ZIDAE 


M481LGAAE 
M481LIDAE 


M481SGAAE 
M481SIDAE 





M482ZIDAE 


M482LGAAE 
M482LIDAE 


M482SGAAE 
M482SIDAE 


M482KGAAE 
M482KIDAE 





M483SGAAE 
M483SIDAE 


M483KIDAE 





M484SGAAE 
M484SIDAE 
M484SGAAE2U 
M484SIDAE2U 


M484KIDAE 





M485ZIDAE 


M485LIDAE 


M485SIDAE 


M485KIDAE 
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3.3 NuMicro® M481 Base Series 
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| 16-bit PWM | 

a) 

C20 nn 

| Analog Comparator | OCOC~—SCSCOCSCSCOC.CCC‘C#(‘d 

po Ethermet | 

| Cryptography | 

(demtemen| 
eee Bus Interface) 


| Package | QFN 33 LQFP 48 LQFP 64 
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3.4 NuMicro® M482 USB FS OTG Series 
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1 
a ee 
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2 
2 
2 
2a 
res CEN 2 
car SC™~—SSCCCTTC*dSCCSCC~*d 2 
1 
2 
2 
Operational Amplifier 
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| Ethernet | 

| Cryptography | 

(Genemes| Te [os Ts 
(External Bus Interface) 

| Package | LOFP 128 


Package QFN33 LQFP 48 LQFP 64 





AWAoauU04y 
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3.5 NuMicro® M483 CAN Series 
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3.6 NuMicro® M484 USB HS OTG Series 


PART NUMBER 


[__Fesnikey] 256 | se | sei] Ste] SCC CSC*” 
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tamper [a 
[teu [OOOO SSCS CSCS 
[SPI Master 

is 


AVIA}QaUUOD 


c 
2\a 
2/2 


16-bit PWM 


| 


P_Ethernet | 


Cryptography | 
LCD Parallel Data Bus 16 
(External Bus Interface) 


LOFP 64 LOFP 64 LOFP 128 


I 
| 


| 
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3.7 NuMicro® M485 Crypto Series 
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3.8 NuMicro® M487 Ethernet Series 
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3.9 NuMicro® M480 Naming Rule 








ARM - Based 
32-bit Microcontroller 


CPU Core | 


1: Cortex®-M4F 


Product Line Function 











1: Base Temperature 

2: USB FS E: -40°C ~ +105°C 
3: CAN 

4: USB HS 

5: Crypto 

7: Ethernet = 
Package Type SRAM size 

Z: QFN33 (5x5 mm) A: 96KB 

L: LQFP48 (7x7 mm) D: 160KB 


S: LQFP64 (7x7 mm) 
K: LQFP128 (14x14 mm) 
J: LQFP144 (20x20 mm) Flash ROM 


G: 256KB 
I: 512KB 
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4 PIN CONFIGURATION & DESCRIPTION 
4.1 Pin Configuration 


4.1.1 NuMicro® M481 Base Series QFN33 Pin Diagram 
Corresponding Part Number: M481ZGAAE, M481ZIDAE 





oOo ws OO AN 
x<aceaetactoowkw ww 
oaadakeaadaeaedt a 


Ves nRESET 
LDO CAP Top transparent view Win 
Vop PA.O 
PB.15 PA.1 
PB.14 PA.2 
PB.13 PA.3 
PB.12 PF.2 
AVobp PF.3 





mot nn rownmrs¢s 
ganna dd WH WL 
Lt & @ 8. & oO & 


[| Vppio power domain 











Figure 4.1-1 NuMicro® M481 Base Series QFN 33-pin Diagram 
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4.1.2 NuMicro® M481 Base Series LQFP48 Pin Diagram 
Corresponding Part Number: M481LGAAE, M481LIDAE 
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xqaeaeteeteoooooowtw 
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oD oD oD Oo Oo o oD A fan] N AN AN 

Vss 37 24 nRESET 

LDO_CAP 38 23 Vppio 
Vop 39 22 PALO 
PC.14 40 21/ PAA 
PB.15 [J] 41 20S ~PA.2 
PB.14 [__] 42 LQFP48 19/ij =PA.3 
PB.13 43 18M =~PA4 
PB.12 44 17) PASS 
AVop 45 16 PA.6 
AVss [L__] 46 15[_] ~PA.7 
PB.7 47 14 PF.2 
PB.6 2«@ 13 PF.3 

- amo + » on wma Sent 

oooeoaecdca aaa 


" Vppio power domain 











Figure 4.1-2 NuMicro® M481 Base Series LQFP 48-pin Diagram 
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4.1.3 NuMicro® M481 Base Series LQFP64 Pin Diagram 
Corresponding Part Number: M481SGAAE, M481SIDAE 








Vss nRESET 
LDO_CAP Vooio 
Vop PA.O 
PC.14 PA.1 
PB.15 PA.2 
PB.14 PA.3 
PB.13 PA.4 
PB.12 LQFP64 PA.5 
AVop LDO_CAP 
Vrer Vop 
AVss Vss 
PB.11 PA.6 
PB.10 PA.7 
PB.9 PC.6 
PB.8 PC.7 
PB.7 PF.2 





a] Vppio power domain 











Figure 4.1-3 NuMicro® M481 Base Series LQFP 64-pin Diagram 
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4.1.4 NuMicro® M482 USB FS OTG Series QFN33 Pin Diagram 
Corresponding Part Number: M482ZIDAE 





Ves nRESET 
LDO CAP Top transparent view ene 
Vop PA.O 
PB.15 PA.1 
PB.14 PA.2 
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[| Vppio power domain 











Figure 4.1-4 NuMicro® M482 USB FS OTG Series QFN 33-pin Diagram 
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4.1.5 NuMicro® M482 USB FS OTG Series LQFP48 Pin Diagram 
Corresponding Part Number: M482LGAAE, M482LIDAE 
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PB.15 41 20 PA.2 
PB.14 42 19 PA.3 
PB.13 43 LQFP48 18 PA.4 
PB.12 44 17 PA.5 
AVpp [__] 45 16 PA.6 
AVss [__] 46 15 PA.7 
PB.7 [| 47 14 PF.2 
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Figure 4.1-5 NuMicro® M482 USB FS OTG Series LOFP 48-pin Diagram 
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4.1.6 NuMicro® M482 USB FS OTG Series LQFP64 Pin Diagram 
Corresponding Part Number: M482SGAAE, M482SIDAE 








Vss nRESET 
LDO_CAP Vopio 
Vop PA.O 
PC.14 PA.1 
PB.15 PA.2 
PB.14 PA.3 
PB.13 PA.4 
PB.12 PA.5 
AVpp LQFP64 LDO_CAP 
Vrer Vop 
AVss Vss 
PB.11 PA.6 
PB.10 PA.7 
PB.9 PC.6 
PB.8 PC.7 
PB.7 PF.2 





i Vppio power domain 











Figure 4.1-6 NuMicro® M482 USB FS OTG Series LQFP 64-pin Diagram 
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4.1.7 NuMicro® M482 USB FS OTG Series LQFP128 Pin Diagram 
Corresponding Part Number: M482KGAAE, M482KIDAE 
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PH.9 C— 108 530] Vp 
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PH.11 [7 110 sit PAG 
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Vsg C=] 112 LQFP1 28 47 PCS 
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Figure 4.1-7 NuMicro® M482 USB FS OTG Series LQFP 128-pin Diagram 
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4.1.8 NuMicro® M483 CAN Series LQFP64 Pin Diagram 
Corresponding Part Number: M483SGAAE, M483SIDAE 
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Figure 4.1-8 NuMicro® M483 CAN Series LQFP 64-pin Diagram 
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4.1.9 NuMicro® M483 CAN Series LQFP128 Pin Diagram 
Corresponding Part Number: M483KIDAE 
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4.1.10 NuMicro® M484 USB HS OTG Series LQFP64 Pin Diagram 
Corresponding Part Number: M484SGAAE, M484SIDAE 
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Figure 4.1-10 NuMicro® M484 USB HS OTG Series LQFP 64-pin Diagram 
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4.1.11 NuMicro® M484 USB HS OTG Series with 2 USB LQFP64 Pin Diagram 
Corresponding Part Number: M484SGAAE2U, M484SIDAE2U 
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Figure 4.1-11 NuMicro® M484 USB HS OTG Series with 2 USB LQFP 64-pin Diagram 


Mar 30, 2018 Page 42 of 401 Rev 1.00 


NuMicro® M480 
nuvoTon 32-bit ARM® Cortex®-M4F Microcontroller 


a —————————— 


4.1.12 NuMicro® M484 USB HS OTG Series LQFP128 Pin Diagram 





Corresponding Part Number: M484KIDAE 
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Figure 4.1-12 NuMicro® M484 USB HS OTG Series LQFP 128-pin Diagram 
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4.1.13 NuMicro® M485 Crypto Series QFN33 Pin Diagram 
Corresponding Part Number: M485ZIDAE 
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Figure 4.1-13 NuMicro® M485 Crypto Series QFN 33-pin Diagram 
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4.1.14 NuMicro® M485 Crypto Series LQFP48 Pin Diagram 
Corresponding Part Number: M485LIDAE 
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Figure 4.1-14 NuMicro® M485 Crypto Series LQFP 48-pin Diagram 


Mar 30, 2018 Page 45 of 401 Rev 1.00 


NuMicro® M480 
nuvoTon 32-bit ARM® Cortex®-M4F Microcontroller 


a ——————____=——e 


4.1.15 NuMicro® M485 Crypto Series LQFP64 Pin Diagram 
Corresponding Part Number: M485SIDAE 
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PB.14 PA.3 
PB.13 PA.4 
PB.12 PA.5 
AVpbp LQ FP64 LDO_CAP 
Veer Vop 
AVss Vss 
PB.11 PA.6 
PB.10 PA.7 
PB.9 PC.6 
PB.8 PC.7 
PB.7 @ PF.2 





- nm + WT N o fry = 2S 
ed i OS a Sl as 
oaoonmnmnmnmaoaon yr ureaeteteusuutewb 
ooaoaooaoaoet exe aaoa ooaan 


o Vopio power domain 











Figure 4.1-15 NuMicro® M485 Crypto Series LQFP 64-pin Diagram 
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4.1.16 NuMicro® M485 Crypto Series LQFP128 Pin Diagram 
Corresponding Part Number: M485KIDAE 








a 
5 
N oO 
a» 38% 
S 5 3, = a, 5, 5 5 
DRRBBDDBHDTHANMHYH ATO 
SD SSP SS De ae) et ee Se, ea ee, ee Oe A) SE OD oe 
2ERPRPREREEEERL LLL LLL SSE LSLLLRBEEE 
88BFERBS ERB BRBRERBRSEBKREBRERKRKRRFRARRE RGSS BB 
PE.7 CJ 97 e4 1] nRESET 
PE.6 C98 6s, PE.15 
PES 99 et PE14 
PE.4 C1 100 61} Vppi0 
PE.3 [1 101 eo PAO 
PE.2 CJ 102 so PAA 
Vss [J 103 53 PA2 
Von C4] 104 57 PAB 
PE.1 [1 105 56 PA4 
PEO 106 55 PAS 
PH.8 [— 107 54-1 ~LDO_CAP 
PH.9 [— 108 530] Vp 
PH.10 [| 109 S207] Vss 
PH.11 (J 110 si PAG 
Ppb.i4 C4111 sop PAZ 
Vss C=] 112 LQFP128 4-1 PC.6 
LDO_CAP 113 4s] PC.7 
Voo C114 a7 Pcs 
Po14 (7) 115 46( 1 PE.13 
PB.15 C116 41 PE12 
PB.14 (1117 440 PE 
PB.13 C4 118 40° PE10 
PB12 C119 at] PEO 
AVop 120 4[7 1 PES 
Veer CJ 121 40 Vp 
AVss 122 397] Vg 
PB.11 [| 123 38[- 1 PF.2 
PB.10 (J 124 37 PF.3 
PB.g C125 36-1 PH.7 
PB.8 C_ 126 35, PH.6 
PB.7 C127 34C PHS 
PB.6 C128 e 330 PH.4 
= i o + OR i gue Eee 1 aoe: Se ae a i aaa 8 r & 88 5 8 
UUUUUUUUUU UUUUUUUUUUUUUUUUUUU 
Bogan rte oma See eee se Te SES See eee eke See 
aaaa - o aaa < =< qa i i a 7 qQad ia ie aoaaa aoa 
B Vooi0 power domain 
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4.1.17 NuMicro® M487 Ethernet Series LQFP64 Pin Diagram 
Corresponding Part Number: M487SIDAE 








47{__] HSUSB_VDD12_CAP 


4s] HSUSB_D+ 


451] HSUSB_VSS 


441,__] HSUSB_D- 


43(__] HSUSB_VBUS 


421] HSUSB_VDD33 


41] HSUSB_VRES 


48{__] HSUSB_ID 


4o-—] PC.0 
33] PC. 
33] PC.2 
37] PC.3 
36] PC.4 
33] PC.5 
34] PF 
3] PFO 






Vss nRESET 
LDO_CAP Vppio 
Vop PA.O 
PC.14 PAA 
PB.15 PA.2 
PB.14 PA.3 
PB.13 PA.4 
PB.12 PA.5 
AVpbp LQ FP64 LDO_CAP 
Veer Vop 
AVss Vss 
PB.11 PA.6 
PB.10 PA.7 
PB.9 PC.6 
PB.8 PC.7 
PB.7 @ PF.2 





- nm + WT N o fry = 2S 
ed a OS a a A A as 
oaoonmnmnmmaon yr urwrataateusuutewe 
ooaoaoooaet ae aaoa ooaan 


i Vopio power domain 











Figure 4.1-17 NuMicro® M487 Ethernet Series LQFP 64-pin Diagram 
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4.1.18 NuMicro® M487 Ethernet Series LQFP128 Pin Diagram 
Corresponding Part Number: M487KIDAE 
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DHHANHDHDDAHE CXF KCHAKTHOHGFHSGHFGSEBSSOSODOOKDALL 
eet tBe eS eaaaaaaak aa kare nhaakaaktanka ae 






















































































88BsFRBS8 ERB BVBRERBRSBKREBRAERKRKRRFKRARE RGSS BB 
PE.7 CJ 97 eC] nRESET 
PE.6 C98 6s, PE15 
PES 99 eat PE14 
PE.4 [1 100 61) Vpn 
PE.3 [1 101 eo PAO 
PE.2 CJ 102 so) PAL 
Vss [J 103 53 PA2 
Von C4] 104 57 PAB 
PE.1 [1 105 56 PA4 
PE.O 106 55 PAS 
PH.8 [— 107 54-1 ~LDO_CAP 
PH.9 [— 108 530] Vp 
PH.10 C— 109 520] Vss 
PH.11 (J 110 si PAG 
Ppb.i4 C4111 sop PAZ 
Veg C=] 112 LQFP1 28 4-1 PC.6 
LDO_CAP 113 43,1 PC.7 
Vpp CJ 114 47 PC. 
Po14 (7) 115 46( 1 PE.13 
PB.15 C116 41 PE12 
PB.14 (1117 440 PEA1 
PB.13 C4 118 437 PE.10 
PB.12 C119 40° 1 PEQ 
AVop 120 4[7 1 PES 
Veer CJ] 124 40-71 V5p 
AVss 122 3011 Vss 
PB.11 [| 123 38[- 1 PF.2 
PB.10 (124 37 PF.3 
PB.g C125 36-1 PH.7 
PB.8 C_ 126 35, PH.6 
PB.7 Co 127 34 PHS 
pp6 Co] 128 e sf PH4 
= i o + © OR i Ce ee eee i aaa 8 r & 88 5 8 
UUUUUUUUUU UUUUUUUUUUUUUUUUUUU 
SESSTELSRRSSSLAZALAESISSESRREL SEE 
aaaa - o aaa < =< qa i i a 7 qQad ia ie aoaaa aoa 


DI Voc power domain 











Figure 4.1-18 NuMicro® M487 Ethernet Series LQFP 128-pin Diagram 
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4.1.19 NuMicro® M487 Ethernet Series LQFP144 Pin Diagram 
Corresponding Part Number: M487JIDAE 
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S 
a 2 
a yg $88 
S 5, 6 5, 9, 5, 5, 5 
gomoogmaoogmodmada 
ZESEEEERRTELFqgunaqg mg PPP Ela SraANQtNHAARG 
2eeeeeeeegt cet es ee eee ee se ssesereereeeee 
PETES EA DEER ARES UD ADASA DARE UDERUSODERTEA DERI SO DERTADIBIIDESIADEEI 
PE.7 [J 109 72[—]_ nRESET 
PE.6 110 71 PE15 
PES Cit vo] PE.14 
PE4 C12 693 Vpn 
PE.3 113 = PAO 
PE.2 114 67 PAA 
Vsg CJ 115 eM PA2 
Voo 116 = PA3 
PE 7 64 PA4 
PEO C118 63 PAS 
PH8 119 62 LDO_CAP 
PH.9 120 61 Voo 
PH.10 [J 121 60, Veg 
PH.11 122 59 PAG 
PD.14 123 58 PAZ 
PG5 CJ 124 s7/—] PC.6 
PG. CJ 125 set] PC.7 
PG7 126 55 PC.8 
PG8& 127 LQFP1 44 54 PE13 
Vsg [=] 128 ss[] PE12 
LDO_CAP 129 52 PE.11 
Vop 130 51 PE.10 
Pco.14 C7] 131 sof] PE.Q 
PB.15 132 49 PES 
PB.14 133 48 Vop 
PB.13 C7 134 477) Veg 
PB.12 135 46 PF.2 
AVop 136 45 PF.3 
Veer CJ 137 40 PH7 
AVsg CT] 138 43[7 1 PH.6 
PB.11 139 42 PH.5 
PB.10 140 at PH.4 
PB.g CJ 141 40-1 PH.3 
PB.8& 142 39 PH.2 
PB7 143 38 PH.1 
PB.6 CJ] 144 e 37] PH.O 
ramet wn onwoo SERLERPPLELARANARKRARKRKRERRKE EB BS BB 
AOR A Age CO EC Eero 
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ete OGGkta* > eee FSoaG7*" RLKLLeeeRaeer ae 
i Vopio power domain 








Figure 4.1-19 NuMicro® M487 Ethernet Series LQFP 144-pin Diagram 
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4.2 Pin Description 





4.2.1 M481 Series Pin Description 

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH) 
PA.O MFPO means SYS_GPA_MFPLJ[8:0] = 0x0. 

PA.9 MFP5 means SYS_GPA_MFPH[7:4] = 0x5. 


a ed D 

Pin 
poate [anos ————— 
CO 
CO 
a a 
a 
ae a 
ca 
Cc SN 
ae ee 
a 
CO 
i a 
sprmiso | vO. | MFPs [spi MISO (Master In, Slave Out) pin. 
fase [ee fave 
Cc A 
pena 8 [wre nasvcon 
psa 8 [a fae 
ore rattan 
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Pin 


San a pr 
a ce 
sprosi | vO | MPS [spi MOSI (Master Out, Slave In) pin. 

fase [a aaron 
SS 
GA 
pa 
a od 
a 
feimin [a irene eso 
ea 
SS 
Sc a 
a 
a 
ca 
a 
a 
a a 
a 


Mar 30, 2018 Page 52 of 401 Rev 1.00 





NuMicro® M480 
nuvOoTON 32-bit ARM® Cortex®-M4F Microcontroller 


Pin 


pee ——[ a frtaree ————— 
perros [1 wr eisoermswmton 
peop | | re [oeetceronmmen 
ene | | wre soomomon 
a 
a a 
a 
pron | A |  formerononeommmenaren 
a 
peo | 0 [re fosnoomenammen 
paren | 0 wr erzeaenmmmoweten 
om | | wire [somaraemconemaan 
cramer [1 [wine frmmeseorenen 
a eS 
pone | A [wr atmawnnewmmen 
prer | A |r [forerononeoomverren 
a 
a 
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ae 
2 sa Nid Ra 

Pin 
es 
pa a faa —— 
Or 
a 


a I 
ea 
Een || re snes 
a Oe 
a 
a a 
a 

: 
ee ee 
spi2miso =| vO. | Mra [sPi2 MISO (Master In, Slave Out) pin. 
poco ee fami 
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elael | 
Pin 

UARTITxD | _TXD ie ee UART1 data transmitter output pin. 
aC 
a 
cc 
pee | 10 [ner [meceanacanenmoneauen 
a 
ca 
a A 
spi2osi | vO | MPA | SP1I2 MOSI (Master Out, Slave In) pin. 
I 
a 
a 
a 
a 
ca a 

a a 
a 
a 
Ne a 
A MOSI (Master Out, Slave In) pin. 
pene a a ee 
i a A 


Vop MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 
lle 14 Pes |v MFPO |General purpose digital I/O pin. 


pereme | re ierzemremwremn 
perros [1 re erzcermswamon 
cram snear | 0 | we fPrimcaneraneemarenramman 
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Pin 


Re2IN IN MFP10_ {External 32.768 kHz crystal input pin. 
EADCO_ST ———_-— MFP11 |EADCO external trigger input. 
tee MFPO_ |General purpose digital I/O pin. 





parr [0 are airs 
panrerars [0 ares arene seuss 
ca SC 
ee 
a 
Cc 
i a co 
cI es 
a A 
Cc 
a MO co 
Serso | v0 wPa [Ser MISO (Master In, Slave Out) pin. 

pcre [0 La annem 
Beeman [8 [wre factors 
parroscrs [| ar adressen 
pean [© [wre cr eneersvencenae 
ca OS 
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Pin 


SPOS! _MOSI MFP4_ _|SPI1 MOSI (Master Out, Slave In) pin. 
UART4_RXD ——— MFP5 |UART4 data receiver input pin. 
SC2_RST fe | MFP6 |Smart Card 2 reset pin. 





params [0 wr oreswonmammm 
arses [0 | re fecroumamanisen mencONOCeR 
a 
paren | Or aerocmenmmmemeten 
peurewxt |__| Wins frases omen ronan 
P| ars erwteonatrnoren 
foe | | rs fommoreaeneneon 
a 
a 
CS a 


INTO | ey MFP15_ {External interrupt 0 input pin. 
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48 Type Description 
Pin 
23 |Vop MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 


| | 24 | LDO_CAP MFPO |LDO output pin. 
17 |25 MEP |General purpose digital I/O pin. 
SPIM_D2 MEP2 |SPIM data 2 pin for Quad Mode I/O. 





a 
parroscrs [| we adressen 
Cc A 
a 
Quad SPIO MOSI1 (Master Out, Slave In) pin. 

a 
a 
Cc a 
Cc 
a a 
serine casvomernis 
pane [0 wer arctan 
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Pin 


|= ARTITXD _TXD MFPs |UARTI data transmitter output pin. 


I201_SCL = MEP |12C1 clock pin. 
BPWM0_CH3 MFP12 |BPWM0 channel 3 output/capture input. 
QEI0_B [ae MFP14 {Quadrature encoder 0 phase B input 
12 |20 |28 MEP |General purpose digital I/O pin. 
SPIM_CLK MFP2_ |SPIM serial clock pin. 
SPIO_CLK MFP4_ SPIO serial clock pin. 
SD1_DAT2 MEPS |SD/SDIO1 data line bit 2. 
UART4_RXD a MFP7 |[UART4 data receiver input pin. 
UART1_RXD Las] MEP8 |UART1 data receiver input pin. 





EPWMO0_CH2 MEP13 |EPWMO channel 2 output/capture input. 
QSPI0_CLK MEP3  |Quad SPIO serial clock pin. 

SCO_RST za MFP6 |Smart Card 0 reset pin. 

I201_SDA MEP [12C1 data input/output pin. 


BPWMO_CH2 MFP12 |BPWMO channel 2 output/capture input. 
EPWM0_CH3 MFP13 |EPWMO0 channel 3 output/capture input. 


sPioMiso =| vO. | MFP4_|sPIO MISO (Master In, Slave Out) pin. 

ee 
a 
Cc A CN 
paanrors [wre arenes 
ea 


13 21 |29 Pat fv MFPO_ |General purpose digital I/O pin. 
SPIM_MISO | vO MFP2 |SPIM MISO (Master In, Slave Out) pin. 
QSPI0_MISOO = MEP3 [Quad SPIO MISOO (Master In, Slave Out) pin. 


SPIM MOSI (Master Out, Slave In) pin. 

Quad SPIO MOSIO (Master Out, Slave In) pin. 
Srewos | v0] wFPa SPIO MOSI (Master Out, Slave In) pin. 

poco [16 [we fosooremimsee 
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48 Type Description 
Pin 
SCO_CLK Le MFP6 {Smart Card 0 clock pin. 
UARTO_RXD za MEP7 |[UARTO data receiver input pin. 





Cc 


za MFP15 |DACO external trigger input. 


DACO_ST 


5 fas a1 |vopi0 Le | MEPO [Power supply for PA.0~PA.5. 


32 |nRESET 


17 |25 |33 |PF.O VO 
V/O 
V/O 
/O 
VO 
V/O 
V/O 
V/O 
V/O 
/O 
V/O 
V/O 
V/O 
V/O 


Le External reset input: active LOW, with an internal pull-up. 
Set this pin low reset to initial state. 
a 
[ower peace somasn | 
[ee [ere acini 
a 
a SC 
eo 
cc 
CE I 
GK reas 
eum | is 
as : 
ea 
i 
ee 
ke 
a ce 
eal 
Le] 
eal 
cal 


EBL AD4 
SPIM_D3 


Quad SPIO MISO1 (Master In, Slave Out) pin. 

SPIM data 3 pin for Quad Mode I/O. 

| MFP4 [Quad SPIO MOSI1 (Master Out, Slave In) pin. 

scinco | tM Smart Card 1 card detect pin. 

lesoscik = || MFP 12S0 bit clock output pin. 
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Pin 


|= _|2SMCLK MFP7_ |SPI1 12S master clock output pin 





UART2_RXD ——— MFP8 |UART2 data receiver input pin. 


12C1_SDA MFP9_ |I2C1 data input/output pin. 
UART4_RXD ie a MFP11 |UART4 data receiver input pin. 
EPWM1_CH1 MFP12 |EPWM1 channel 1 output/capture input. 


29 |37 MFPO_ |General purpose digital I/O pin. 
EBI_AD3 MEP2_ |EBI address/data bus bit 3. 


SO 
a a oo 
sprmiso | vO. | MP7 spt MISO (Master In, Slave Out) pin. 


a 
a 
Sc 
pec 8 [fp 
a 
sprMosi =| vO. | MP7 [spi MOSI (Master Out, Slave In) pin. 
pres [1 ae fears 
a 
Sc 
SPIM MISO (Master In, Slave Out) pin. 
asrosoo | | Pa Quad SPIO MISOO (Master In, Slave Out) pin. 


SC1_DAT | vO | MFP5— |Smart Card 1 data pin. 
I2S0_DO | Oo MEP6 |I2S0 data output pin. 
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Pin 


j= _CLK MEP7 |SPI1 serial clock pin. 





pre ——[ rome ——— 
a 
SPIM MOSI (Master Out, Slave In) pin. 

Quad SPIO MOSIO (Master Out, Slave In) pin. 
Sa 
pane [0 [wre lasienmmamerconomtem 
a 
Ce a 


pans [Owe eeeswonmmme 
peepee | Or [oeeoerznomren 
Se 
Es 
== 


41 MFPO_ |General purpose digital I/O pin. 
EBI_AD10 MFP2 |EBI address/data bus bit 10. 


perros | [Ws froresesnaren 
a 
Cc 
a 
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Pin 


EBLADI2, | AD12 MFP2_ |EBI address/data bus bit 12. 
USCIO_DATO —— MEP3 |USCIO data 0 pin. 





SPIO MISO (Master In, Slave Out) pin. 

peo finan 
5 
SPIO MOSI (Master Out, Slave In) pin. 

perec———[ [ie paceman 
pox [ 6 [er fannie 
ome fees 
pence | irre 
Beamon 8 feria 


BPWM1_CH2 MEP11 |BPWM1 channel 2 output/capture input. 
QEI1_INDEX ie | MEP12 [Quadrature encoder 1 index input 


Ec 
a 
Ce 


22 134 |46 |Pa.13 MFPO |General purpose digital I/O pin. 
12S0_MCLK h | MFP2_ |I2S0 master clock output pin. 


12S0_DI jot] MEFP2  |I2S0 data input pin. 
UARTO_TXD | Oo MFP3 _ |UARTO data transmitter output pin. 
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Pin 


sPi2 Miso MISO MFP5_|SPI2 MISO (Master In, Slave Out) pin. 
1202 SCL ——— MEP6 |12C2 clock pin. 





a 
ea we 
pen | [fare 
SPI2 MOSI (Master Out, Slave In) pin. 

a 
a 


26 fae [50 |LDo_ CAP MEPO |LDO output pin. 


of of aS Dl bed = alee 
and digital circuit. 
40 |52 Pore 14 | MPO | General purpose General purpose digital VOpin, = I/O pin. 
oes a 
ca 


EPWMO0_SYNC_IN ; ae MFP11 |EPWMO counter synchronous trigger input pin. 
MFP13 |Timer1 event counter input/toggle output pin. 


Se 
pero || wes forTosmresesmeren 
Ea 
Ea 
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Pin 


EPWM1 EPWMI_CHO MFP11 |EPWM1 channel 0 output/capture input. 
TMO_EXT —— MFP13_ |TimerO external capture input/toggle output pin. 


29 |42 |54 |PB.14 MFPO |General purpose digital I/O pin. 
EADCO_CH14 MFP1 |EADCO channel 14 analog input. 





cece ie fae 
I 
pai fae 
seo irri a COT — 
eee fron 
SPIO MISO (Master In, Slave Out) pin. 

SR a 
peas [6 We fine 
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48 Type Description 
Pin 

EBI EBLADIS MFP2_ |EBI address/data bus bit 15. 

SC1_CLK —— MFP3_ |Smart Card 1 clock pin. 

USCIO_CLK MFP5  |USCIO clock pin. 

UARTO_RXD Ley MFP6 |UARTO data receiver input pin. 

I2C2_SDA MFP8 _ |I2C2 data input/output pin. 
SD0_nCD i te] MEP9 |SD/SDIO0 card detect input pin 


SPIO_MOSI MFP4_ [SPIO MOSI (Master Out, Slave In) pin. 
UART3_nCTS be MFP7 |UARTS clear to Send input pin. 
EPWM1_CH3 MFP11 |EPWM1 channel 3 output/capture input. 


TM3_EXT MFP13_ |Timer3 external capture input/toggle output pin. 
ee | 45 | 57 | Vo | MFPO Power supply for internal analog circuit. 


oul a = ADC reference voltage input. 
Note: This pin needs to be connected with a 1uF capacitor. 


| [as | 59 | AVSS | MPO | Ground pin for analog circuit. 


ail ale MFPO_ |General purpose digital I/O pin. 
EADCO_CH11 MFP1 |EADCO channel 11 analog input. 
UARTO_nCTS ia | MFP5 |UARTO clear to Send input pin. 


EBI_ADR16 jo J MFP2  |EBI address bus bit 16. 
UART4_TXD | Oo | MFP6 |UART4 data transmitter output pin. 
1201_ SCL /0 MFP7_ |I2C1 clock pin. 

SPI0_I2SMCLK MFP9__|SPIO 12S master clock output pin 


BPWM1_CHO MEP10 |BPWM1 channel 0 output/capture input. 
SPI3_CLK MFP11_ |SPI3 serial clock pin. 


61 |PB.10 VO MFPO_ |General purpose digital I/O pin. 
EADCO_CH10 MEP1 |EADCO channel 10 analog input. 
USCI1_CTLO MEP4 |USCI1 control 0 pin. 


EBI_ADR17 |, o= MFP2  |EBI address bus bit 17. 

UARTO_nRTS | MFP5_ |UARTO request to Send output pin. 
UART4_RXD aa MEP6 |UART4 data receiver input pin. 
I2C1_SDA MEP7 |12C1 data input/output pin. 
BPWM1_CH1 MFP10 |BPWM1 channel 1 output/capture input. 


SPI3_SS MFP11  |SPI3 slave select pin. 
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Pin 
EADCOCHS CH9 MFP1_ |EADCO channel 9 analog input. 
EBI_ADR18 —— MFP2  |EBI address bus bit 18. 





USCI1_CTL1 MEP4 |USCIT control 1 pin. 
UARTO_TXD i od MFP5 _ |UARTO data transmitter output pin. 


Cc 
Sie Se a 
(a ee MISO (Master In, Slave Out) pin. 

a 


63 Pes |v MFPO_ |General purpose digital I/O pin. 
EADCO_CH8 fi MEP1 |EADCO channel 8 analog input. 


Eacane [8 ieee 
pei fai 
I 
aaa a fe a NTR 
pron |e fr aatmeeneen 
ne Mee ee MOSI (Master Out, Slave In) pin. 

a 
(a do 
i a 
a 
panei 
Esc 8_ ie fiemeoemaee 
Esa aie ——[ Tae maine 
a 
iS | fsa 
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ccc 


4.2.2 M482 Series Pin Description 


48 128 Type Description 
Pin Pin 


MFPO_ |General purpose digital I/O pin. 
EADCO_CH5 paca MFP1 |EADCo channel 5 analog input. 
ACMP1_N MFP1_ {Analog comparator 1 negative input pin. 
EBI_ADRO [ery MEP2  |EBI address bus bit 0. 
SPI1_MISO | vO MEP5 |SPI1 MISO (Master In, Slave Out) pin. 





a 
a 
Ce 
a 


MFP14_ |TimerO event counter input/toggle output pin. 
INTO Les MFP15_ |External interrupt 0 input pin. 


a 
spros! | vO | MFPs [spit MOSI (Master Out, Slave In) pin. 
a 
a 
eeoex [> | wr [oem 
a I a 


2 pee | MFPO_ |General purpose digital I/O pin. 
EADCO_CH4 za MFP1  |EADCo channel 4 analog input. 
ACMP1_P1 | || MFP1_ {Analog comparator 1 positive input 1 pin. 


EADCO_CH3 za MEP1 |EADCO channel 3 analog input. 
ACMPO_N Esa MFP1_ |Analog comparator 0 negative input pin. 
EBI_ADR2 | ore MFP2 |EBI address bus bit 2. 
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48 128 Type Description 
Pin Pin 


spopaT1 DATI MFP3  |SD/SDIOO data line bit 1. 
SPI1_CLK ——h MEP5  |SPI1 serial clock pin. 
UART1_TXD ca MFP6 |UART1 data transmitter output pin. 





UART5_nRTS | | MFP7 |UARTS5 request to Send output pin. 
USCI1_DAT1 MEPs |USCI1 data 1 pin. 


poorer | owe frercenmenen 
mm | [were faeoenemn 
ee 


4 fez | tt MFPO_ |General purpose digital I/O pin. 
EADCO_CH2 eee MEP1 |EADGO channel 2 analog input. 
ACMP0O_P1 | A MFP1_ |Analog comparator 0 positive input 1 pin. 


eetaere | [wre seein 
parr meo [ner onan 
parresors | [wer parte cero seciom 
searam [8 | Wre castmernm 
po [a fan 
ca OO 
gecaere | | wre essing 
ee eee 
sPiamiso =| vO | MFP6 [sPis MISO (Master In, Slave Out) pin. 

a 


ECAP1_IC2 Le MFP11_ |Enhanced capture unit 1 input 2 pin. 
EPWM1_CHO MFP12  |EPWM1 channel 0 output/capture input. 
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48 128 Type Description 
Pin Pin 


Le a ACMP0_O MFP14_ |Analog comparator 0 output pin. 
PC.11 = MFPO_ |General purpose digital I/O pin. 
EBI_ADR5 ca MFP2  |EBI address bus bit 5. 





UARTO_RXD hae MFP3  |[UARTO data receiver input pin. 


a 
spismosi =| -WO | MFP |sPis MOSI (Master Out, Slave In) pin. 

a 
Cae a 


7 PC.10 MFPO_ |General purpose digital I/O pin. 
EBI_ADR6 ere MFP2~ |EBI address bus bit 6. 


Ea RN 
SS a 
ae 
a 
Ec 


CAN1_RXD za MFP9_ |CAN1 bus receiver input. 
EPWM1_CH3 MFP12. |EPWM1 channel 3 output/capture input. 


5 15 ae MFPO_ |General purpose digital I/O pin. 
EADCO_CH1 ere MFP1 |EADCO channel 4 analog input. 
OPAO_N Lee MFP1 |Operational amplifier 0 negative input pin. 
SDO_CLK feet MEP3  |SD/SDIO0 clock output pin 


EBI_ADR8 | | MFP2  |EBI address bus bit 8. 
SPI1_I2SMCLK MEP5 |SPI1 12S master clock output pin 
SPI3_I2SMCLK MFP6_ |SPI3 12S master clock output pin 
UART2_TXD | oi MFP7 |UART2 data transmitter output pin. 
USCI1_CLK MFPs |USCII clock pin. 


I2C1_SCL MEP9  |I2C1 clock pin. 
1250 LRCK zz MFP10_ |I2S0 left right channel clock output pin. 
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48 128 Type Description 

Pin Pin 
EPWM0_BRAKEO Les MFP13  |EPWMO Brake 0 input pin. 
EBI_ADR9 | Oo MEP2 |EBI address bus bit 9. 
SPIO_I2SMCLK MFP8_ |SPIO 12S master clock output pin 


a 
pomom [A | wr [eocooeroemeren 





EPWM1_CH4 a MEP12 |EPWM1 channel 4 output/capture input. 
OPAO_P | || MFP1_ |Operational amplifier 0 positive input pin. 
UART2_RXD eal MEP7 |UART2 data receiver input pin. 
EPWM0_CH5 MFP11 |EPWMO channel 5 output/capture input. 


EPWM1_CH5 MFP12 |EPWM1 channel 5 output/capture input. 
EPWMO0_BRAKE1 aa MEP13 |EPWMO Brake 1 input pin. 


Vop MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


peep | 0 | we feicevemmrem 
Erm smear | 0_[ Wr ERiaonerenaomreRroAON 
ca 


13 Paty | 11 | MFPO | General purpose General purpose digital VOpin, = V/O pin. 
ACMP0_PO ee MFP1 ie comparator 0 positive input 0 pin. 
EBI_nRD Ew MEP2  |EBI read enable output pin. 


mm | Ore fiwmeenmeomren 
peeret |e [wre freceveeron 
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48 128 Type Description 
Pin Pin 


spizcik CLK MFP4_— |SPI2 serial clock pin. 
SD1_DAT2 ——— MEP5 |SD/SDIO1 data line bit 2. 
USCIO_DATO MFP6 |USCIO data 0 pin. 





I2C2_SDA MFP7_ |I2C2 data input/output pin. 
BPWMO_CHt1 MFP9 |BPWMO channel 1 output/capture input. 


QEI1_INDEX pe MFP10 |Quadrature encoder 1 index input 
DACO_ST ea MFP14 |DACO external trigger input. 
SPI2_MISO | vO. | MFP4 |SPI2 MISO (Master In, Slave Out) pin. 
UART1_TXD | eo MFP7 |UART1 data transmitter output pin. 


ECAPO_ ICO Lae MFP11 [Enhanced capture unit 0 input 0 pin. 
10 MFPO_ |General purpose digital I/O pin. 
OPA1_N MFP1_ |Operational amplifier 1 negative input pin. 
EBI_MCLK | | MFP2  |EBI external clock output pin. 
SD1_DAT1 | vO MEP5 |SD/SDIO1 data line bit 1. 
BPWMO0_CH2 MEP9 |BPWMO channel 2 output/capture input. 


TM1_EXT MFP13_ |Timer1 external capture input/toggle output pin. 
SC2_DAT MFP3_ |Smart Card 2 data pin. 

USCIO_DAT1 | vO. | MEP6 |USClO data 1 pin. 

QEI1_A Pe MFP10 |Quadrature encoder 1 phase A input 


ECAPO_IC1 Le MFP11_ [Enhanced capture unit 0 input 1 pin. 
TM2_EXT MFP13_ |Timer2 external capture input/toggle output pin. 


pecan [ow eran 
spi2mosi =| (WO | MFP |sPiz MOSI (Master Out, Slave In) pin. 

a 
i 
a 
a 
Eee | | Wins mimaon 
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to [11 |16 MFPO. |General purpose digital I/O pin. 
OPA1_P MFP1_ |Operational amplifier 1 positive input pin. 
EBI_ALE foe MFP2  |EBI address latch enable output pin. 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


48 128 Type Description 
Pin Pin 


Pf | | INT4 MFP15_ |External interrupt 4 input pin. 


17 |PC.13 = MFPO_ |General purpose digital I/O pin. 
EBI_ADR10 ca MFP2  |EBI address bus bit 10. 
SC2_nCD hae MFP3_ |Smart Card 2 card detect pin. 





SPI2_I2SMCLK MEP4 |SPI2 12S master clock output pin 


EO 
Ec BO 
a 
poms | [wre meee 


18 |PD.12 MFPO_ |General purpose digital I/O pin. 
OPA2_O MFP1_ |Operational amplifier 2 output pin. 


eee | o [ aire feieeamnammm 
pee [TL as fomoeremerren 
pereno[ 1 | MY [amram 
peenae | [wre fasowemereeiren 
a 
pes | [wer foomermree 
ca 

° 
a 
pare | Oa [Term 
pmene | OM fomenerewnmwomn 
Ce 
a 

= 
pee | Owe feroeeremam 
parce [1 [a [emo 
pmene [1 [Mr fomeneeemeren 
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48 128 Type Description 
Pin Pin 


eo eB B MFP10 |Quadrature encoder 0 phase B input 
INT7 —-— MFP15_ |External interrupt 7 input pin. 


21 MFPO_ |General purpose digital I/O pin. 
EBI_ADR11 [oe MEP2 |EBI address bus bit 11. 





a 
- 
a 
EI 
a 
a A 
sPizmiso | vO | MFPs SPI2 MISO (Master In, Slave Out) pin. 
Re [© [wri [enone 
5 a 
A 
SPI2 MOSI (Master Out, Slave In) pin. 


peo | | wie freconnsmnamnemn 
peer | O [ wir fawoncenammmon 
= — 


25 |PF.10 MFPO_ |General purpose digital I/O pin. 
EBL ADR15 ez MFP2~ |EBI address bus bit 15. 


EBI_ADR16 | a MFP2  |EBI address bus bit 16. 
SCO_PWR | Oo MFP3_ |Smart Card 0 power pin. 
12S0_MCLK | | MFP4 _ |I2S0 master clock output pin. 
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48 128 Type Description 
Pin Pin 


Cf | | fe SS | vO | MEP5 {SPIO slave select pin. 


TaMPERs rampers | HO | MFP10._ [TAMPER detector loop pin 3. 


MFPO_ |General purpose digital I/O pin. 

essary [9 wre estes 

a 

a Oo 
; 

eecaerie [0 were eseaiesnmsnne 

po [wre san 

spiomiso =| (v0 | MFPs SPIO MISO (Master In, Slave Out) pin. 

pane [0 [wre areca 

rarer | v0 [wre [arena 


coca orca 
ee 
spiomos! =| vO | MFPs. |sPio MOSI (Master Out, Slave In) pin. 

pene arn 
esac [0 | wr fasantemsen 


13 380 [Vop MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 
it MFPO |General purpose digital 1/0 pin. 


12 |29 MFPO_ |General purpose digital I/O pin. 
EBI_ADR19 [5657 MFP2~ |EBI address bus bit 19. 


Ea 
perros [1 [ wire famrearesemeren 
Frm neat | 0_| Mie frmaonerenaoenreir oman 
eR | [re feeareneomeron 
poet | [wer foomermree 
PPE fs Po ee premiera —— 
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2 a a De ie 
Pin Pin 
ee a 
feo || erasers wamapm 
a AL 
sprmiso. | vo | Mra |sPii MISO (Master In, Slave Out) pin. 
ee Cd 
a 
SPI1 MOSI (Master Out, Slave In) pin. 
geen [0 [ere esearesnmnnns | 
escaore [0 | were esearesnmnna | 
i a CN 
canes || We eipseesowmm 
perro [0 [nes oanocrmsraeroamnan | 
ie a MO 


paren | 1 [wre poomeneroten 
a 
OO 


40 |Vpo MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 
rill Pest MFPO |General purpose digital I/O pin. 


10 114 |17 138 pre SSC~*d MFPO_ |General purpose digital I/O pin. 
EBI_nCsi1 | Oo MFP2 |EBI chip select 1 output pin. 


EBI_ADR10 za MFP2~ |EBI address bus bit 10. 
12S0_ BCLK a MFP4  |I2S0 bit clock output pin. 
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48 128 Type Description 
Pin Pin 


spizcik = CLK MFP5_— |SPI2 serial clock pin. 
USCI1_CTL1 a MFP6 |USCI1 control 1 pin. 





cc I a 
erenmaracce | [ writ frmmeievmin 
ceeroco | [We nse tore 
a 
x 
eecaenit | [wre eseniernme 
a 
spizmiso | vO | MFPs [sPi2 MISO (Master In, Slave Out) pin. 
peat [re [ ws peste 
parrot [wer paren nomernpatsn 
erenmaroney | [ wert frimmeierimn 


ECAPO_IC1 rz MFP12. [Enhanced capture unit 0 input 1 pin. 
TRACE_DATAO | MFP14_ |ETM Trace Data 0 output pin 


a 
SPI2 MOSI (Master Out, Slave In) pin. 

parece 0 [er famieenreeae 
Sc a 
comme [1 writ edn mines 
pcan [0 [were Ta oanromeipe 


44 |PE.11 MFPO_ |General purpose digital I/O pin. 
EBI_ADR13 ea MEP2 |EBI address bus bit 13. 


43 |PE.10 MEPO |General purpose digital I/O pin. 
EBI_ADR12 | Oo MFP2~ |EBI address bus bit 12. 


a 
paramo | [wer oamomreneneren 
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48 128 Type Description 
Pin Pin 


UART1 lUARTincTS MFP8_ |UART1 clear to Send input pin. 
EPWM0_CH3 ——T MFP10 |EPWMO channel 3 output/capture input. 





crear [1 [wer rome remain 
femce [1 [Wire fener zon 

froeonre [0 [ Wr feieomzaamnen 

: 

a 

pein [0 [air famenanonmscemomren 


pears [0 wre [oe emieSemomon 
force | [wre fermen matte 
roconre[ 0 [wr fFiewoeswmmen 


46 |PE.13 MFPO_ |General purpose digital I/O pin. 
EBI_ADR15 ca MEP2 |EBI address bus bit 15. 


pecs [| wer fare 
pence [0 [efi aiiwenireenin 
gorse [1 [ors rmaseen eon 

i 
pecent [0 | wre bee 
pares [1 [oe fireomrieaae 
a 
SPI1 MISO (Master In, Slave Out) pin. 
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48 128 Type Description 
Pin Pin 


VARTA TXD | TXD MFP5__|UART4 data transmitter output pin. 
SC2_PWR ——— MFP6_ |Smart Card 2 power pin. 
UARTO_nCTS Le MEP7 |UARTO clear to Send input pin. 





pore | O [ wire feorsmeonrenen 
CG 


19 |49 MFPO_ |General purpose digital I/O pin. 
EBI_AD8 MFP2  |EBI address/data bus bit 8. 
SPI1_MOSI | vO MFP4_ |SPI1 MOSI (Master Out, Slave In) pin. 
SC2_RST [es MFP6 |Smart Card 2 reset pin. 


UART4_RXD esi MFP5 |UART4 data receiver input pin. 

UARTO_nRTS za MFP7 |UARTO request to Send output pin. 
1201_SMBSUS pea MEP8 |I2C1 SMBus SMBSUS pin (PMBus CONTROL pin) 
EPWM1_CH3 MFP11 |EPWM1 channel 3 output/capture input. 
BPWM1_CH1 MFP12 |BPWM1 channel 1 output/capture input. 


MFP14_ |Timer1 event counter input/toggle output pin. 
INT2 ea MFP15_ |External interrupt 2 input pin. 


EO 
feurewaT |_| We fences ER 
a 
PT =e —— 


15 |20 |50 MFPO |General purpose digital I/O pin. 
EBI_AD7 MEP2  |EBI address/data bus bit 7. 
SPI1_CLK MEP4 |SPI1 serial clock pin. 


EBI_AD6 MFP2~ |EBI address/data bus bit 6. 
SPI1_SS MEP4 |SPI1 slave select pin. 
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48 128 Type Description 
Pin Pin 


soincp _ncD MFP5_ |SD/SDIO1 card detect input pin 
SC2_CLK —— MFP6— |Smart Card 2 clock pin. 
UARTO_RXD La MEP7 |UARTO data receiver input pin. 





Fea 1_ [ar Prone ar 
a 
2 2 


Vop MFPO- |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


| ies | 54 |LDo_ CAP | MFPO | LDO LOO outputpin pin. 


Se se ae mo 
Quad SPIO MISO1 (Master In, Slave Out) pin. 
ic a 
pase [een 
pare [ fanaa 
a a 
a 
SG 
asPiomosii =| vO | MFPS Quad SPIO MOSI1 (Master Out, Slave In) pin. 
Sa 
a 
i a a 


UARTO_nRTS [est MFP7 |UARTO request to Send output pin. 
UART5_RXD Ley MFPs |UARTS data receiver input pin. 
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48 128 Type Description 
Pin Pin 





pres ——[ 1 erie ———— 
a 
Sc 
Sc 
a 
a 
a 
a 
Sc 
SPIM MISO (Master In, Slave Out) pin. 
Quad SPIO MISOO (Master In, Slave Out) pin. 


SPIO_MISO | vO MEP4 SPIO MISO (Master In, Slave Out) pin. 
SD1_DATI | vO | MEPS |SD/SDIO1 data line bit 1. 
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48 128 Type Description 

Pin Pin 
scopaT DAT MFP6- |Smart Card 0 data pin. 
UARTO_TXD a MEP7 |UARTO data transmitter output pin. 





UART1_nCTS Le MFP8 |UARTI clear to Send input pin. 


poist | 1 [wre pictemnamem 


SPIM MOSI (Master Out, Slave In) pin. 
Quad SPIO MOSIO (Master Out, Slave In) pin. 
srowoss | 10 | wa SPIO MOSI (Master Out, Slave In) pin. 


pope | [ws fsoorameme 
penn [Owe frecennammem 
Ea 

parC | Owe [a emesesomon 

prcost | 1 [Wr coon 

Ac 
= 
pene | 0 | as [eaten 

pmene | o[ MR fomenerewmmwromen 

poem | 1 | wis fosvoreeamaroemm 

2 a 
Si ee 


CANO RXD RXD 


MFP4 _ |CANO bus receiver input. 


fe 

ein I 

Pee ee i External reset input: active LOW, with an internal pull-up. 
Set this pin low reset to initial state. 

par [0 [ap erenearo 

a 
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ae 


Panne [TE Pree 
Pin Pin 

SL | pe oa fee 
EE 





parm [1 [aire [orem mron 
poe | [are feommreaemaon 

PK | [Wr freeman 

fee | | wero forwmnonomaamrionm 
perros [1 [wire [eareseeren 

paren [0 MP [anmeesesomon 


27 {35 MFPO_ |General purpose digital I/O pin. 
EBI_AD5 MEP2  |EBI address/data bus bit 5. 
QSPIO_MISO1 | vO MEP4 [Quad SPIO MISO1 (Master In, Slave Out) pin. 


SPIM_D2 MEP3  |SPIM data 2 pin for Quad Mode I/O. 
UART2_TXD | oO | MEP8 |UART?2 data transmitter output pin. 
I2C1_SCL | vO MEP9  |I2C1 clock pin. 

CANO_TXD ei MFP10_ |CANO bus transmitter output. 


UART4_TXD | Oo MFP11 |UART4 data transmitter output pin. 
EPWM1_CHO MFP12. |EPWM1 channel 0 output/capture input. 


Quad SPIO MOSI1 (Master Out, Slave In) pin. 

i 
soa [i iene 
paraio ———[1[ s aeime— 


Mar 30, 2018 Page 83 of 401 Rev 1.00 


28 |36 |70 MFPO. |General purpose digital I/O pin. 
EBI_AD4 MEP2 |EBI address/data bus bit 4. 
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48 128 Type Description 
Pin Pin 


|| == CANO.RXD RXD MFP10_ {CANO bus receiver input. 





UART4_RXD + MFP11 |UART4 data receiver input pin. 
EPWM1_CH1 MFP12 |EPWM1 channel 1 output/capture input. 


29 |37 |71 MFPO_ |General purpose digital I/O pin. 
EBI_AD3 MEP2_ |EBI address/data bus bit 3. 
SPIM_SS MEP3  |SPIM slave select pin. 
SC1_PWR | | MFP5— |Smart Card 1 power pin. 


exo [ee fama 
SPI1 MISO (Master In, Slave Out) pin. 

parece [6 [efor 
a A 
pare [0 [vero cme 


UART3_TXD | | MFP11 |UART3 data transmitter output pin. 
EPWM1_CH2 MFP12 |EPWM1 channel 2 output/capture input. 


peer a [a eae 
a 
SPI1 MOSI (Master Out, Slave In) pin. 

Sc 
oe 
a 
pa [i fiat 


19 |31 |39 |73 MFPO |General purpose digital I/O pin. 
EBI_AD1 MFP2  |EBI address/data bus bit 1. 


30 |38 |72 MFPO |General purpose digital I/O pin. 
EBI_AD2 MEP2  |EBI address/data bus bit 2. 
SPIM_CLK MEP3  |SPIM serial clock pin. 


SPIM MISO (Master In, Slave Out) pin. 

asromsoo | vo | wre Quad SPIO MISOO (Master In, Slave Out) pin. 
Sa 
CO GG 


Mar 30, 2018 Page 84 of 401 Rev 1.00 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


48 128 Type Description 
Pin Pin 


sprue _CLK MFP7_ |SPI1 serial clock pin. 

UART2_TXD —— MEP8 |UART?2 data transmitter output pin. 
ACMP0_O fe fi MFP14_ |Analog comparator 0 output pin. 
QSPI0_MOSIO MFP4 Quad SPIO MOSIO (Master Out, Slave In) pin. 
SPI1_SS MEP7  |SPI1 slave select pin. 


poco [owe fcesremmem 
pare [ 1 | aire [aera earn 





EPWM1_CH4 MFP12_ |EPWM1 channel 4 output/capture input. 
SPIM_MOSI MEP3  |SPIM MOSI (Master Out, Slave In) pin. 
12S0_LRCK cai MEP6  |I2S0 left right channel clock output pin. 
I2C0_SDA MEP9  {I2Co data input/output pin. 
EPWM1_CH5 MFP12 |EPWM1 channel 5 output/capture input. 
ACMP1_O = MFP14 [Analog comparator 1 output pin. 


ia Mss | MFPO | Ground pin for Ground pin for digital cireuit, circuit. 


nee ed 
PLL and digital circuit. 
Poo 9 | MFPO General purpose General purpose digital VOpin, = /O pin. 
pe ce 
; 
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48 128 Type Description 
Pin Pin 


Parz 12 MFPO_ |General purpose digital I/O pin. 
EBI_AD3 << MFP2  |EBI address/data bus bit 3. 





SPIM MISO (Master In, Slave Out) pin. 

: 
roca [| wr oreomemne 
spimosi =| vO | MFPA | SPIM MOSI (Master Out, Slave In) pin. 
Sc 

pa [fea emesrioae 
Sc a OG 
a 
a a 


4 MFPO_ |General purpose digital I/O pin. 
EBI_AD10 MFP2  |EBI address/data bus bit 10. 
SPIO_SS MFP4__|SPIO slave select pin. 


USCIO_CTL1 MFP3 |USCIO control 4 pin. 
UART3_nRTS heey MFP5_ |UARTS3 request to Send output pin. 
USCI1_CTLO MFP6 |USCI1 control 0 pin. 

SC2_PWR | | MFP7 |Smart Card 2 power pin. 


SC1_nCD ee 4 MFP8_ {Smart Card 1 card detect pin. 
UARTO_TXD | MFP9__|UARTO data transmitter output pin. 


perros | 1 [wre onmoarwsnienn 
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ee 
Pin Pin 
penne | 2 [wer mncaszreon 
parr [ner oaaareerienain | 
(5 OC AC 
spiomiso =| _WO | MrP4 |sPio MISO (Master In, Slave Out) pin. 
a 


a 
Seas | 1 | wePe [SP MOSI (Master Out, Slave In) pin. 
a 
GO 
a a 

‘ 
pounce [1] wr osmotic 


SPI1_I2SMCLK MEP5  |SPI1 12S master clock output pin 
SC2_nCD a MFP7 |Smart Card 2 card detect pin. 


Ec OC 
pmene | 0 | Mire fomenerewnewrome 
pepe | 0 | MPT feecevemmrem 
pene [1 [Wr faaowe meme 
pees [FLW Powrerenvserme 
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21 |33 |45 |85 |pa.t2 MFPO |General purpose digital I/O pin. 
12S0_BCLK zz MEP2 {120 bit clock output pin. 
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48 128 Type Description 
Pin Pin 


22 |34 146 PA. Pats MFPO_ |General purpose digital I/O pin. 
12S0_MCLK ee MFP2_ |I2S0 master clock output pin. 
UART4_RXD Le MEP3 |UART4 data receiver input pin. 
SPI2_CLK MFP5 _ |SPI2 serial clock pin. 





panera [Talents eres | 
sere wer cesta 
ea 
a OC 
a 
spi2miso | WO | MFPs. |sPi2 MISO (Master In, Slave Out) pin. 

en 
seo [0 [wer [oravcaazaanam | 


QEI1_B zs MFP12 |Quadrature encoder 1 phase B input 
USB_D+ MFP14 |USB differential signal D+. 


pereme [| aire fortoaiemermemm 

spizosi =| vO | MFPS SPI2 MOSI (Master Out, Slave In) pin. 

oeson [| wee zamena 

sexx [0 [wr frcuazenaen 

Erne se [1 | WAP four onarovenr men 

a 
a 


Vop MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 
ee a ee ee 


SE = 
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24 |36 |48 |88 |PA.15 MFPO_ |General purpose digital I/O pin. 
1250. DO Lo MFP2  |I2S0 data output pin. 
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48 128 Type Description 
Pin Pin 


2. a 


LDO_CAP —_ —— output pin. 
Note: This pin needs to be connected with a 1uF 
capacitor. 


a 
A 


EB 
a 
ec 


Pes (HO MFPO |General purpose digital I/O pin. 
SDO0_CLK ca MEP3  |SD/SDIOO clock output pin 
SPIM_D3 MFP4_ |SPIM data 3 pin for Quad Mode I/O. 


a 
perme | [are nomenon 
a 
a a 
a 
a 
poops |e [rs osooramrens 
Se 
a a 


EPWMO_CH2 MFP12 |EPWMO channel 2 output/capture input. 
BPWM0_CH3 MFP13 |BPWMO channel 3 output/capture input. 
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ae 
2 i i al cee 

Pin Pin 

pte [> ome 
a OR 
a OR a 
a I 
A 
foam |e | we fossoommienn 
SPIM MISO (Master In, Slave Out) pin. 

SPI3 MISO (Master In, Slave Out) pin. 

a OR a 


ea No 
spimos! =| -vO | MrP4 {spi MOSI (Master Out, Slave In) pin. 
sPismosi =| vO | MFPs. [sPis MOSI (Master Out, Slave In) pin. 
a Cd 
ad 


EPWM0_CH5 MFP12 |EPWMO channel 5 output/capture input. 


BPWM0_CHO 


102 a ie MFPO_ |General purpose digital I/O pin. 
EBI_ALE een MFP2  |EBI address latch enable output pin. 


cz MFP13 |BPWMO channel 0 output/capture input. 


| MFPO Ground pin for Ground pin for digital cout, circuit. 


Ea Vpp a Power supply for ia ports and LDO source for internal 
PLL and digital circuit. 
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Ol 


48 128 Type Description 
Pin Pin 


EBI eBLADIO = MFP2_ |EBI address/data bus bit 10. 
QSPI0_MISOO ee MEP3 [Quad SPIO MISOO (Master In, Slave Out) pin. 
SC2_ DAT | vO MFP4 [Smart Card 2 data pin. 





a 
oie: eae MISO (Master In, Slave Out) pin. 

a 
pers | We [wre eens 
panes | [wre arcs eno 


16 PEO | (HO MEP |General purpose digital I/O pin. 
EBIAD11 ca MEP2 |EBI address/data bus bit 11. 
SC2_CLK a MFP4 [Smart Card 2 clock pin. 


jasPiomosio =| vO_| Mra [auad SPIO MOSIO (Master Out, Slave In) pin. 
ee 
spr_mosi =|“ vO | MrP6 [sii MOSI (Master Out, Slave In) pin. 
Ce 
Ce 
pace wef 


SO 
a 
Ec 
GO 
a 


108 pra SC*d MFPO_ |General purpose digital I/O pin. 
EBI_AD13 | vO | MFP2  |EBI address/data bus bit 13. 


107 MFPO_ |General purpose digital I/O pin. 
EBI_AD12 MFP2~ |EBI address/data bus bit 12. 


pms | [we faassromemenen 
pearer [Owe frerceverenen 
pene | | ws faomemeren 
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48 128 Type Description 
Pin Pin 


UART3_| lUARTancTs | MFP7 |UARTS clear to Send input pin. 
I201_SMBSUS —— MFPs |I2C1 SMBus SMBSUS pin (PMBus CONTROL pin) 





I2C2_SDA MFP9__ |I2C2 data input/output pin. 
UART1_RXD hee MFP10 |UARTI data receiver input pin. 


PH.10 MFPO_ |General purpose digital I/O pin. 
EBI_AD14 MEP2 |EBI address/data bus bit 14. 
QSPIO_MISO1 | vO MEP3 [Quad SPIO MISO1 (Master In, Slave Out) pin. 


pane [1 [Mi frecevamnammon 
aI | Owe faenancemommren 
Ec ON 
EO 


110 |PH.14 MFPO |General purpose digital I/O pin. 
EBI_AD15 ae MEP2 |EBI address/data bus bit 15. 


jasPiomosii =| -vO| MFP3_ [auad SPIO MOSI1 (Master Out, Slave In) pin. 
a 
a 
panes [| wre ieonnae 
a OG 
1 


26 | 38 | 50 | 113 | Lbo_caP CAP | MFPO | LOO outputpin, 


PPE [= peer 
PLL and digital circuit. 
seine | [We renee 


QSPIO_CLK MFP6- |Quad SPIO serial clock pin. 
EPWM0_SYNC_IN jose MFP11 |EPWMO counter synchronous trigger input pin. 
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48 128 Type Description 
Pin Pin 


MFP13  |Timer1 event counter input/toggle output pin. 
USB_VBUS_ST a MFP14_ |USB external VBUS regulator status pin. 


28 |a1 [53 PB.15 MEPO |General purpose digital I/O pin. 
EADCO_CH15 MFP1 |EADCO channel 15 analog input. 
EBI_AD12 MEP2 |EBI address/data bus bit 12. 
SPIO_SS MFP4_ |SPIO slave select pin. 





SO 
perros [1 [wire fetoareseeren 
EO 
pase | O [ wire [aoe orem 
pseee | 0 [ Wr [noemeraNelore ean 


29 |42 [54 1117 [PB.14 MFPO |General purpose digital I/O pin. 
EADCO_CH14 MFP1 |EADCO channel 14 analog input. 
EBI_AD13 MEP2 |EBI address/data bus bit 13. 
SPI0_CLK MFP4_ SPIO serial clock pin. 


a 
pans | © [ws [paomenmvemmren 
Ca 
SE 
a ON 


EBI_AD14 MFP2~ |EBI address/data bus bit 14. 
SC1_DAT MFP3_ |Smart Card 1 data pin. 
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48 128 Type Description 
Pin Pin 


sPioMiso MISO MFP4_ |SPIO MISO (Master In, Slave Out) pin. 
USCIO_DATO —— MFP5 |USCIO data 0 pin. 
UARTO_TXD ca MFP6__|UARTO data transmitter output pin. 





pares [| wea sense 
a 
sPioos! =| vO | Mra [sPio MOSI (Master Out, Slave In) pin. 

a 
I 
Sc a 
poise [| wer ociewincan 


aa a a ADC reference voltage input. 
im pin needs to be connected with a 1uF 
capacitor. 
Sf er pee ———— 
esiaorie [0 [were [esearesnmnnre | 
parsers | [wes perro cearo secrete 


UART4_TXD | | MFP6 |UART4 data transmitter output pin. 
I2C1_SCL MEP7  |I2C1 clock pin. 


CANO_TXD | | MFP8__ |CANO bus transmitter output. 
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48 128 Type Description 
Pin Pin 


i= sPio@sMcLK | I2SMCLK MFP9_ _|SPIO I2S master clock output pin 





BPWM1_CHO = MFP10 |BPWM1 channel 0 output/capture input. 
SPI3_CLK MFP11_ |SPI3 serial clock pin. 


PB.10 MFPO_ |General purpose digital I/O pin. 
EADCO_CH10 MEP1 |EADCO channel 10 analog input. 
USCI1_CTLO MEP4 |USCI1 control 0 pin. 


EBI_ADR17 ei MFP2  |EBI address bus bit 17. 
UARTO_nRTS | | MFP5_ |UARTO request to Send output pin. 
UART4_RXD ea MEP6 |UART4 data receiver input pin. 
I2C01_SDA MFP7 {I2C1 data input/output pin. 
CANO_RXD fe MEP8__|CANO bus receiver input. 


BPWM1_CHt1 MFP10 |BPWM1 channel 1 output/capture input. 
SPI3_SS MFP11_ |SPI3 slave select pin. 


62 1125 sfreo (tO MFPO_ |General purpose digital I/O pin. 
EADCO_CH9 | A MEP1 |EADCO channel 9 analog input. 
USCI1_CTL1 MEP4 |USCI1 control 1 pin. 


EBI_ADR18 ee MFP2  |EBI address bus bit 18. 

UARTO_TXD Fs MEP5 |UARTO data transmitter output pin. 
UART1_nCTS a MFP6 |UART1 clear to Send input pin. 
l2C1_SMBAL | oO | MFP7 |I2C1 SMBus SMBALTER pin 
BPWM1_CH2 MFP10. |BPWM1 channel 2 output/capture input. 


SPI3_MISO MFP11_ |SPI3 MISO (Master In, Slave Out) pin. 
INT7 a MFP13_ |External interrupt 7 input pin. 


a 
i 
pecs [| wera senna 
ee 
ae eee MOSI (Master Out, Slave In) pin. 

en cd 
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63 |126 ees =| tO MFPO_ |General purpose digital I/O pin. 
EADCO_CH8 La MEP1 |EADCO channel 8 analog input. 
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Nn UVOTO Nn 32-bit ARM® Cortex®-M4F Microcontroller 
ae 
2 a i Rl eS 
Pin 

ee 

ce 

Cc OC 

pam | [WPS ART coer 

ceLseso [8 [wre einstein 

crea arared [1 | wen lemrieatoomman | 

pes [| wr strates 

Ce 

pene | ae reorenamroomion 


pane [1 [as fomoeeneree 
parce || wre [eon 
peak | o [ wiry fosvreenommon 
i 
prewar [1 [wer rome teewen 
ca 
pSOTOSE | O_[ WF [ROuIeTeISeRREAR 
CO 





a MFPO_ |General purpose digital I/O pin. 
EADCO_CH6 za MEP1 |EADGO channel 6 analog input. 
EBI_nWRH zai MFP2_ |EBI high byte write enable output pin 
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OQ] 


4.2.3. M483 Series Pin Description 


res res MFPO_ |General purpose digital I/O pin. 
EADCO_CH5 = MFP1_ |EADCO channel 5 analog input. 





eaiaono | 0 | wre fetewses miso 
SPI1 MISO (Master In, Slave Out) pin. 
panto |_0_| rer eaten version 
ovax | © | wre [inarcavoaeapn 
pso-scue | 0 | wo fesoonecacoamupn 
pre fag 
2 
soon ca [A _| wre [sococnssamipen 
power: | _&_| WFP [eropcrewmpstvenpaTpm 
Ea 
sovoare | 10 | were fiosomemmenia C= 
spxmosi =| vo | MPS SPI1 MOSI (Master Out, Slave In) pin. 
oosoa | 10 | ree fatoeninumn 
a 
sone | © | wo fesomaswrdecoamiin C= 
ca 
 [ 
soc | A | WFP [eAb00cnna Santon 
owen | A _| FP _[amsconpeatroreaivenpapm 
feos ——SC*d;C | Pe fslomtownene CS” 
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E MFP5_|SPI1 serial clock pin. 





UART1_TXD [26% | MFP6__|UART1 data transmitter output pin. 


parents |__| wer [larTewmestosondouutnin 
poorer |_0 | wrt [inarcavoeasm iS 
soot wreio fesooaaieapm 
re | tari enoratineripeieann 
ac 
fasors | O| wrte febaecnenis 
pamTir® |__| wre JUART caareowernpapi 
paame-sors |__| wer funecearwsowmoapn 
soorwa | © | wits [onuncacopomen 
sono (| 0 Mrmr fesnoanamapn 
fos | tari enortinerinaioapn 
: 
fecsone (|_| wre eBlaaaewtoms 
pao |__| wits [uarrodsovonantoraupapn 

SPI3 MISO (Master In, Slave Out) pin. 
poorco |_| wee [inacavocoadowsiim = 
femmes |__| wert [etanedcanuowttieazen 
powo.0 |__| wrPis [andonconpaairoouutnin 
Peles (| 10 | wre foonarnanssoamiaionn 
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| EBL ADR5 [ee MFP2_ |EBI address bus bit 5. 





UARTO_RXD [i MFP3 |UARTO data receiver input pin. 


SPI3 MOSI (Master Out, Slave In) pin. 

carer |_1_| wer emereseaneunttoptnn —— 
pommo _|0_| wr fecncompenorronmtan 
a 
pana |_| WFP” _fnnrostarananraomton | 
a 
Ce a 
camo | 0 | mre ese 
pans. |__| mer lartoaamrevermmaen 
pavmo [1 mee [eavresieanemn 
essere | wre fesewtenmmmre 
souox |_| ws posoooceeauman 
parma __|0_| wy [oanv2cuavannnerouputom 
a 
crm snaee [1 [sre frmmecomen 
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UFO [General purpose dill 10 pin 





EADCO_CHO MFP1_ |EADCO channel 0 analog input. 


a 
fama weer [oameenarcneremaon 
Erm snarci | [wire Femoemerretn 


MFPO_ |Ground pin for digital circuit. 
Vop MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 


13 |PA.11 MFPO_ |General purpose digital I/O pin. 
ACMP0_PO MFP1_ {Analog comparator 0 positive input 0 pin. 


a 
fcarum | 0 | wero fratcwsznomron 
a 
pcrsr | +L wri [onc oneness 

; 
coum | 0 | wre [eiwomcoamaom 
scans 0 | wre prmcuszemton 
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llz MFP7 _— |l2C2 data input/output pin 





BPWMO0_CH1 MFP9  |BPWMO channel 1 output/capture input. 


penne |__| wo fossa ner tosmrnn 
conra.co |__| wer eressapwentonponm 
paoost |__| we foacoonmaiermm 
Ea 
SPI2 MISO (Master In, Slave Out) pin. 
paar |_0_| ner eanr denver 
pena |_+_| wo foster erp Aina 
fewer me fmersscareuntOreatinmn | 
BAe | 0 | we feesiacemeoumion 
poco | © [wre [inarcowaueapn 
SPI2 MOSI (Master Out, Slave In) pin. 
a 
pene [+ _| wo fasten erent 
ron |__| wb eres ntonpenn 
ca 
7 
esiaomo [0] ree feteates misono. 
poznco |_| wes [arancasecasanenam 
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le MFP4__|SPI2 I2S master clock output pin 





canntxo | |MP CAN1 bus transmitter output. 
prem |__| wer [larreaaovonantoraupapmn 
exo Orme fomwon 
fsoost—_|_1_| wri fstooeamarvaneimes 
: 
feseso «|| mire [esienpedeaocomon 
EN 
paar |_1_| wer juntTacamrsvermpapn 
ee-noex |__| WrPI0 [oiedaueoncarOneomet — 
exo Owes fom 
erooost _|_1_| wri feooeamaivapeimes 
poet wie [Etemationasicomon 
: 
fees «|| mire febenpedea roomie 
peri |__| mPa [UanTaaovonantoraupapm 
mem «|| wits [omni tanemiroma 
eek |_1_| Pio fate owoisropise Ane 
ret aris enatineriteieapn 
2 
reese [0 | wre [esicipsceszomupn 
print whe UaRT ower 
emer |__| mre fomonwromiemen 
eo | | Neo [Oimatre erase open | 
or | tari eneratineripripapn 
a 
fecmonn |_| wre [eBlacaewtomrs 
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| 12C0_SMBAL ae | MFP4_ |I2CO SMBus SMBALTER pin 





ors: | [wre ecto 
ro | 10 | ws [neo ienenmerneienge opin 

2 
fsaome «dO | wre sloaresmenrie —*S 
eco snssus | © | rps [acoensus suSSUSp Bw CONTROL) 

: 
enone | 0 neve feerssesnmma id 
SP1I2 MISO (Master In, Slave Out) pin. 

: 
esiaome | 0] re ftewtesmsonne 
spi2mosi =| vo | MPS SPI2 MOSI (Master Out, Slave In) pin. 
ranmens | 10| oreo [rpenacscoremens 
rus | 10 | ws fines ion comernewenge comin 

: 
esiaomis [0] wre feteutesmsonis— 
sooo | + | wre farancasdowsanean 
jso-scue | 0] ree fesooneeacoamaen 
ranvene | 10 _[ wero [aNPeRoncoreoppn 

a 
esiaome [0] mre feteutesmsonne — 
soopwn | 0] res fomancacopomron 
sono | 0 | res fesonaseremocoumapm 
ravers | 1 | wero [rawrenocecurmnns = 

a 
faon | 0 wre blemessmne 
pours’ | 0] wre fomancasorestam 
ps | tree esvenimon 
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SPIO_CLK | vo | MFP5___|SPIO serial clock pin. 
TaMPER2 Tampere? = | tC MFP10 |TAMPER detector loop pin 2. 
ae MFPO_ |General purpose digital I/O pin. 





snore «| OL aera eeaesnmns C* 
a 
SPIO MISO (Master In, Slave Out) pin. 
pare _0 | nrPs uantecaronieroatnn =| 
ronment (WO | mrPi0 [ren aomcorimens = 

pare | 10 | wrPo fosrwaipmeseagialtOpm 
mone «| re esaesmennie 
sorcx _|©| HFPe fiarcuovonam C=” 
a 
spiomosi = |v | MPS SPIO MOSI (Master Out, Slave In) pin. 
parent HPO fanaa evermmtnn 
OE 


13 | 30 power MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 


parent WFPe fan eseriptnm = 
pawrzors [1 | nes amteceurosontimutnn = 
Pawo siwc_ooT | 0 | NrPo [EBWOconeropenonasaerupion | 
a 
frmoost |__| wPr fxbooeamarvanemes 
pare | _0 | nrre [uantecaronteroainn | 
paarzats | 0 nes LanteanstoSersoumiom =| 
peer | 0 | wo [bionasareewreaysaloauinn _—| 

z 
a 
SPI1 MISO (Master In, Slave Out) pin. 
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ee MFPO_ |General purpose digital I/O pin. 





canoe | 0 | mire esses 
SPI1 MOSI (Master Out, Slave In) pin. 

: 

esiaom | 0] ree festewtes mons 

: 

a 

seuss [00 | mes prusowsnmson 

| fe tei 

ones «dO wire faiowpsconooumon 

parma |0_| wo [larTocastannneroupaom 

TIN [1 _[ WP nasa nna aes aainnon | 

Erinnome | 10 _[ wre [pemn cumtoonnieem 

7 (= a 

easy | 0 | were esenpsses oto 

a 

pncour | ©_| wrrn [otorasanm tne aeons 

ee 


| | 39 | faa Ves | FPO | Ground pin for digital circuit, | pin for Ground pin for digital circuit, | circuit. 


40 |Vop MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 
Pes 8 


| FPO | General purpose digital Opin, =| purpose General purpose digital Opin, =| /O pin. 


"ee 
osc | 0 | wee [asoatonaampuon 
pana 0 | weer [oamrenatanomnorounaon 
Erw.snarco | _1 [wien femnemeoretnn 
rows | [wre menace untonmaoom 
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| | frracecik = | |r ia | ETM Trace Clock output pin 

42 General purpose digital I/O pin. 
es_aori1 = || MPa EBI address bus bit 11. 
sone | 0 | FFs [asonesrccckoumupn 
SP1I2 MISO (Master In, Slave Out) pin. 
paeremo_|_1_| Mrer lantecansoanermaon =| 
ePawo-srarer | 1 [weer frwosaermasm | 
omic: |_| aria [emaretapteuatomeaten 
reac oatao | _O_| MFPI« [etwTereOan0capsion 

8 
fuori | 0 | wre [eetwomsneme iS 
sor | | mre fesocaainno CS 
SPI2 MOSI (Master Out, Slave In) pin. 
pare |__| wer [larTeaaovonantoraipapm 
erawerarco [1 [wren frwieaomasn 
formes (|_| wre [emarcsapueuaomeazen 
PaaceoATw [0 wrPra [eTavobae Toman 

m 
fasore «|| wire febawesnworis 
soo «|| wre [esoanmomwinn CS 
paws [1 | Mer lantoaanieaiormeaon = 
paerioers |__| wFPe [ri cearwsowipapn 
EPmnenwer | 1 [Ne bw eaiernmem 
orice |__| wPre femareapte ti meazon 
reaceontme [0 | wrPia [ewTawoOaezomapn 

r 
fuori | 0 wre [eetomsnems 
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| I2S0_LRCK ae MFP4_ ||2S0 left right channel clock output pin. 





paris | 0 nee LanTieantoServoamm =| 
omer [1 | wre [etandcanvountimuipn | 
peace paras | © [wer eTwTarodaasoauinn = 
r 
svonis «| OL Mere eaesnmns —C*S 
pamTerets | © | WPS [UARTewestwSonomtnin 
pari | 0 | ners lan castorenieroautnn | 
omc [1 | wre etandcanveuntipuoen =| 
a 
Ea 
pamrnors [1 | ners lamtecmurosonmutnn = 
parm | 1 | Nepean casero = 
SPI1 MISO (Master In, Slave Out) pin. 
pare | 0 | nes uamtecarrenieroainn | 
scape | © | HFP6 fiatcuwzpmron CS 
panmarors |_| MPT fartoceare sein = 
orswea | © | were [acisuesswanuTenpn 
[ca 
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UFPO_ [General purpose dill 10 pin 





EBI_AD8 MFP2_ |EBI address/data bus bit 8. 


SPI1 MOSI (Master Out, Slave In) pin. 

pan [1 mes oartecamrevermmaon 
scent | wire fnencwozecin 
panos |__| wr [lantorenestwsowoumnom 
eswmsus | 0 | nFPe [ar swaussnesuspn Pub CONTROLER 
a 
panna |_0_| wy [ianTosastannneroupapm 
poet |__| wr penconpearomowlachinapn 
CO 


a 
fcacx 0 | wre pracwszemaim 
panreni | 1 | weer [oaroaareaneremaon 
fowesmar |__| wri franco wnsoviacniptom 
a A 
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21 | 51 MFPO_ |General purpose digital I/O pin. 
EBI_AD6 MFP2_ |EBI address/data bus bit 6. 


NuMicro® M480 
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| 22 | MFPO |Ground pin for digital circuit. 


23 | 53 |Vpp MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 


| 24 ee CAP | we MFPO_ |LDO output pin. 
25 | 55 Pas, ss tt MFPO_ |General purpose digital I/O pin. 
SPIM_D2 | vo | MFP2_ |SPIM data 2 pin for Quad Mode I/O. 





laspiomisor =| vo | MFPs Quad SPIO MISO1 (Master In, Slave Out) pin. 

ppiesucue | 0 | Wer [sPi@Smasrdecupupm 
SoLcHo | 10 | HFRS [S0800% conmarasmnsoon 
pozneo «|_| FPS foncavecaasaoapn 
paemo-rers [1 | Mer iartoamrosonamunn =| 
paar [0 WFPe fawn varsniteroapatpin 
BS 
ew.noex _|_1 | wrPr+ famdauroweroniocmmt 
pms ‘| 10 | wre fswanmspnirciomewns 
laspiomoss =| vo. | mers | Quad SPIO MOSI1 (Master Out, Slave In) pin. 

spmcesncix | 10 | wre [Spon nesraoccouutnn | 
soc —(| | were fs0soorcmxomutnn 
sores ——i| | FPS foncavocaasmeapm 
pasro-omTs [0 | WPT farroveunsto Swoon 
parm [1 _| Mee [lartecanieaormpuon =| 
emer [1 [wre fmoweronerma 
peo |_1 | wri fast neroptaseAmet 
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I MFP5_ |SD/SDIO1 data line bit 3. 





poopwn | © | sree [Sruncadopoerem = 
pare | 0 | Nar uantecasroonteroaminn =| 
pari | 0 | ners ean catoronteroatnn =| 
evs «|| wt [ostameenaisomassien | 
poonst | © | sree [Sruncaaowaen C= 
paren | WPT fanaa coer = 
parm |_1 | Nepean casseshermpten = 
SPIM MISO (Master In, Slave Out) pin. 
Quad SPIO MISOO (Master In, Slave Out) pin. 
SPIO MISO (Master In, Slave Out) pin. 
paar x0 | ner uamtocaroonteroainn =| 
paariors [1 nee uanticeurosontimutnn = 
pacist dt | MPs noi omens 
z 
SPIM MOSI (Master Out, Slave In) pin. 
Quad SPIO MOSIO (Master Out, Slave In) pin. 
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E MFP4_ _|SPIO MOSI (Master Out, Slave In) pin. 





SD1_DATO MFP5_ |SD/SDIO1 data line bit 0. 


fouox | 0 | wre fratcusocmam 
panroni | 1 | wer [oamoaieanrepaon 
paarnars | 0 | were [ta ano sowcupupn 

pc sr | +o [oscoononaeaernen 
[ei fio |e wr oeraioreno-ras id 
: 
pana 0 | wero oamrenrmneroupaon 
pan | 0 | wre monn remnmranm 
foraco—~ | wre osoorawaaeanmtom 

: 
fanren || wre oameereoneremaon 
a 


eee ey External reset input: active LOW, with an internal pull-up. Set 
this pin low reset to initial state. 

peri |__| mite [UanTiaaavonantoraupupm 

jOEDAT___|_© | MPa [etwieaseinerdampn 

z 

joao (|__| wre [sovieoaebaercmacon 

arose | 1 | ero [ocnwarmeseagintOm 
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ee 

Se a ee UART2 clear to Send input pin. 
Pos svt | MPO General purpose digital I/O pin. 
es.ans =| vo | Mo EBI address/data bus bit 6. 
caso | 10 | WPS [ecoanainuioumapn 
pamtenmts |__| wre [iantarenestosewouann =| 

: 
seme (| 10 | wre [swan zpnircuowwn 
laspiomisor == | vo | MPa Quad SPIO MISO1 (Master In, Slave Out) pin. 
paae x |_0 | wFPe jameson varsteroatpmn 
ors. «| 0 | wre facie 
eae —|_0 | wero fomonuarenteroamt 
pare «|_| WFP fanecamvarsieroapapin 
sms | 0 | wre [sia spniocovewooev 
laspiowosn = |v | MPa Quad SPIO MOSI1 (Master Out, Slave In) pin. 
poised MPS froncaeicaaemoapmn 
psoscix [0 | Fre [asobtacckowmapm 
paererio_|_1 | Fre [awesome 
emer [1 [wie emoweronerma 
premio [1 [wr lartecanseaiormpaon =| 
poiewn |_| wre fioncuaipoernn 
soc |_0 | WFPe [esoneseracckoumuan 
SPI1 MISO (Master In, Slave Out) pin. 
paereomTs_|_0_ | wFPe _jarrasewnsto Seaman 
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12C0_SMBAL [| MFP9_ |I2CO SMBus SMBALTER pin 
EPWM1_CH2 MFP12 |EPWM1 channel 2 output/capture input. 
QSPIO_CLK MFP4 _ |Quad SPIO serial clock pin. 

SPI1_MOSI MFP7_ |SPI1 MOSI (Master Out, Slave In) pin. 


fain | 0 | wri fav enronteranm 
socasr 0 | wre ratcustemton 
panraners | 1 were [osmesowwsowintpn 





pans] FP fanaa aentroamm | 
so | | mee esos 
eco swesus | 0 | reo [aco sub snBsuSn Puss COMTROL DH) 
a 
pana me@ |__| wer eanTocomrovrneapin 
spmmiso =| vo. | MFP SPIM MISO (Master In, Slave Out) pin. 
laspiomisoo =| vo | MPa Quad SPIO MISOO (Master In, Slave Out) pin. 
poo WO | HPS areca 
a 
pane] HFPE nna vaentroomm ————| 
pouroo || mri [uconmaaerooumion 
spmmosi |v | mers | SPIM MOSI (Master Out, Slave In) pin. 
laspiowosio =| vo | MPa Quad SPIO MOSIO (Master Out, Slave In) pin. 
poe | 0 | wes fimancacioen 


12S0_LRCK ze MFP6__ |I2S0 left right channel clock output pin. 
SPI1_SS MFP7_ |SPI1 slave select pin. 
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(= UART2_RXD el MFP8  |UART2 data receiver input pin. 





I2C0_SDA MFP9__ |I2CO data input/output pin. 
EPWM1_CH5 MFP12 |EPWM1 channel 5 output/capture input. 
ACMP1_O — MFP14 {Analog comparator 1 output pin. 


| | 75 | Ms | FPO | | MFPO |Groundpinfordigitalciut, =| pin for Ground pin for digital cirut, = circuit. 


i a ed = 
and digital circuit. 
77 Poon Poon | FPO | | MrPO |General purpose digital Opin, =| purpose General purpose digital VOpin. =| /O pin. 
oS 
: 


SPIM MISO (Master In, Slave Out) pin. 
2 
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| b= _CLK ee MFP3_ |SD/SDIO1 clock output pin 





SPIM_MOSI | vo | MFP4_ _|SPIM MOSI (Master Out, Slave In) pin. 


frww.cw | 00 | ria fpemnoumdoommanenma 
spree to | wre owamnaivopn 
fousco |_| were fosooresomsnetin 
SO 
aoc st | 1 wri roc enonavanrnen 
: 
fonaco | 1 | wre posoorawoacanetam 
Ce 
: 
jose | 0 | wre [asoatonaampuon 
panreno | 0 | wero are nrromnroopaon 
fan | 0 | wre own remnmranme 
scarwmn | 0 | wer pratcwsznowron 
percnoek | 1 [wri moat orient 
tso.veus | Pwr Poveraspivonusemenomis 
smc 0 | wre [asomanerdoomnon 
panreneo | 1 wero iareenareneremaon 
panmo | | wre feonmnonerma 
scans 0 | weer bratcasaneton 
a 
[fa [re [ro srcanonsesataioan = 
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le ie MFP2_ |I2S0 data input pin 





UARTO_TXD 2 MFP3_ |UARTO data transmitter output pin. 


SP1I2 MISO (Master In, Slave Out) pin. 
pene | 1 | we [ostameemaieripasesien | 
: 
a 
pao |__| ners earToaiewevermmnam 
SPI2 MOSI (Master Out, Slave In) pin. 
ozo «dO MPT fiarcuwzeonon C=” 
Pano SNE |__| MFPIe [Pum oanersnhero voprmeapm | 
pssoree | 1 [wre se omens 
ff suse wees [A | HFPO [USS noairoimnriy 
fe [eo fsuse_vonss [P| FPO fowerauayirwSUSBYOOSS 
fs suse vous [P| HFPO_ SUS Pavers tonUSBheal or 
fs [es fesuse ves «P| (wrPo foumapnionmuse 
47 | 95 |HSUSB_VDD12_CAP A MFPO_ |HSUSB Internal power regulator output 1.2V decoupling pin. 
a | lenmenraonnrcmanm ate cne 
j4e|o6 fusussio || mreo |psuspicenticaion, 
” 
uartstxD || Mree luarsdatatranemiterouputsin, 
canitxo || wre [cans bustransmiter ouput 
jacnwpex || mre is louacrature encoder tindexineut 
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fone | 0 | wre posoonenomain 
sousco | 1 | were francasocessmecpn 
pans wre oamonareanemmaon 
parm || wre fewremncneime 
a 
scurum | 0 | were [orancusonowron 
a 





can [0 | wre fsieneenmeanmtpn 
furst [0 | wire fnmicasoweom 
pennnee [1 | wir fosseonoavonemcien 


EBI_MCLK [tee MFP2_ |EBI external clock output pin. 
SDO_DAT1 MFP3_ |SD/SDIOO data line bit 1. 
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E MISO | vo | MFP4_ _|SPIM MISO (Master In, Slave Out) pin. 





spiamiso. MISO spiamiso =| vt MFP5__|SPI3 MISO (Master In, Slave Out) pin. 


soca | 10 | rte forancasoamen 
pom oars | wer fsowanmomn 
pene | 1 | weir fowaaucewaisropuseama —__—_—| 
Epuno-co | 10 | we [Eomiochssoutcaenes 
ppmo-car | 10 | wre [semocha outewuemes——— 
apex | 20 | nrt0 focwainmneseagiatOpn 
LAE |_0 | re stents there suman 
SPIM MOSI (Master Out, Slave In) pin. 
SPI3 MOSI (Master Out, Slave In) pin. 
ova | © | wre [inarcavossapn 
pen |__| we fata eropneSia 
_ 
Tobe | FPO | | MFO |Groundpinfordigitalciut, pin for Ground pin fordigital circuit, circuit. 


104 |Vpp MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 


weer | 0 | wo. [omermuse dime 
aoe «| 0 | wire [etaeecanwone 
laspiomisoo =| vo. | MFPs Quad SPIO MISOO (Master In, Slave Out) pin. 
pezont | 10 | wrPr financudedampn 
a a 
ie eee MISO (Master In, Slave Out) pin. 
faerie [0 [wer amen pi 
ors | 10 | wre fectamunm 
paamasors |__| mite [uarrtcearoSnouon 
aon «| tO | wire [ebasectomnwoin 
laspiomosio =| vo | Mer | Quad SPIO MOSIO (Master Out, Slave In) pin. 
pox | 0] wrrs fanancawzeomon 
sone [0 | mies festnaswrooccouapn 
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[2 _MOSI ee MFP6_ _|SPI1 MOSI (Master Out, Slave In) pin. 





ST 
paaeomts |__| mito [larr4mestosontoaptnin 
rpas (| 10 | Neo [oweaipumoagivonn = 
poze [0 | wrPr financudaponernm 
sot res festoaaieapn 
pamtsnmts |__| Mer [lantorenestosewouann =| 
oswen [0 | were [ecrswmeswearennn 
peri |__| WrPi0 [UaRT aovontoraupapm 
poanst [0 | wer finatcudeneion 
sono | 0 mies fesnomamupn 
paara-sors |__| wer juntTocearwsowieapn 
jor swasus | 0 | wrPe [act suBwesNsUs pn Pubs CONTROL) | 
perms WrPI0 [UART acorn 
eso «| tO | wire [eteecamnwnne 
laspiomisor =| vo | MFPs Quad SPIO MISO1 (Master In, Slave Out) pin. 
poasco || wits [onancazaroaeapn 
jsourcx |__| mips [esoinaichaweloeckouapn 
pare |__| wer [UarT+aaovonatorauputpn 
paar __| | nite [uarTodaovanantoroupupn 
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luartanxD || MP7 UART4 data receiver input pin. 

parm |_| MFPB fae weoermmtnn = 

i 

pono i| 1 | Nees Srancaatcowaeann = 
afraid nF foemncniraitoak 


Pp [om bream rere 
and digital circuit. 
seine «| mts [onancacteroaenpn 
Friese |__| writ Pua eneronsiormetinememin 
psexeusst |__| Mrrie isbotonaveusromaersinsan 
suse aus. sr [1 | wrPie [rsvsBoneraivBUSieqsamremupn 
: 





scrum | 0 | wero oratcustzomron 
panrorers | 1 | wre [oamodowwsowmmann 
fanm=no | 0 | weer [oarasneromneroupaon 
eceswon | 0 | were [ecroveesvonttenon 





TMO_EXT MFP13_ |TimerO external capture input/toggle output pin. 
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USB_VBUS_EN [ee MFP14 {USB external VBUS regulator enable pin. 
HSUSB_VBUS_EN |e | MFP15_ |HSUSB external VBUS regulator enable pin. 
54 MFPO_ |General purpose digital I/O pin. 





porst | 0 | wire [onancaten 
parents |__| wits [uarTowmenosondoatnin 
paar |_1_| wer fuocamrcsvernpnpn 
jaca swesus | © | WrPe [ace swau swBSUSpn BUS CONTROL Bn) 
exo Owe fom 
SPIO MISO (Master In, Slave Out) pin. 

pao |__| wits [uarrodsoronantoraipapn 
paaromts |__| Mre7 [uarTewmentosondoamtnin 
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[ SC1_CLK ae MFP3_ {Smart Card 1 clock pin. 





SPIO_MOSI | vo | MFP4__|SPIO MOSI (Master Out, Slave In) pin. 


psow-cx | v0 | wre juscosecon 
parr |__| mts [oarrodao wero 
parsons |__| we? [UARTScmuro Sediment 
goose «|__| wits [Sosocnaeaneaiann 
fafa «| P| mF Pnersnyrnarataaoncieat 
58 1121 |Vaer MFPO_ |ADC reference voltage input. 
ee bl 
fsofi22|AVss 22|AVss | FPO | | FPO |Groundpinforanalogcircut, = pin for Ground pin for analogcicut, circuit. 
So 
faooe cn |__| MFPr eaDoochoma Tamas 
fasone «| 0 wire febawmcnworne 
paaro-sors |__| wes [uarrodeareSwepuon 
pare [0 |_ WPS JUART¢Camtanwnterupmpm 
ors | v0 | wer fecteounm 
mem] mite fomwotanenieroma 
sPaceeweik | 10 | wrPe [sPueSnasrcmcomunn 
ppm cw | 10 _[ wrPi0 [epuit canelo oman 
rack | 10 [ wren fsPBeeacomn 
peuss.vauser |__| wre [SuB@ rena vaUSreqiaurompn 
wife =| M_[Gmermpuosedintpn 
fason7 |_| wre [eBlaatentonr™ 
parents |__| wits [uarTowmentosontoatnin 
paren |_1_| wre junrecanvsvermpnpn 
emer |_1_| wre fomonwrenienen 
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P| fesse vous en 
Ca a 
EE 
paar xo | 0 | nrPs uantocaarrsnieroainn =| 
paariors [1 | sree amrvceurosontmutnn = 
or swear || weer facrovewswonctenon = 
SPI3 MISO (Master In, Slave Out) pin. 
| a nator 
a 
sooo cre | A NFP [enococtameiGaninms = 
Ea 
pana fae vaa eer = 
paariomts [0 | WFPe [anisennsto Soom 
joi swesus |__| FP” [act sew swasuSpn rum cowTRoLen) | 
paw crs | 1 | wo PW el daamineren | 
spismoss =| vo | MPa SPI3 MOSI (Master Out, Slave In) pin. 
ed mre nares 
z == 





coum | 0 | were [eoiovonewneomecupuon 
pwn 0 | wre ewe veniam 
faa | 0 | were [oa erromnrounaon 
a 
Erwmcanaco | 1 [wen femnemeortn 
a cS 





USB_VBUS_ST i # | MFP14 {USB external VBUS regulator status pin. 
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Description 


Analog comparator 0 output pin. 
General purpose digital I/O pin. 


EADCO channel 6 analog input. 
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1 | 128 |}PB.6 
EADCO_CH6 MFP1 
EBI_nWRH za MFP2_ |EBI high byte write enable output pin 


parm || wre fewromnonerma 
paar-neo | 1 were [osiarenerepaon 
socom 0 | wer posooreenomain 
a 
Erwmcsnaci | _[wren femiemerreten 
ca Se 
[se.vvsen | 0 [wri [lsoscora ous eaaanroaeon 
pow | 0 [wri foamncorsr onion 
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eG 


4.2.4 M484 Series Pin Description 
64 Pin: M484SGAAE, M484SIDAE 
64 Pin 2 USB: M484SGAAE2U, M484SIDAE2U 


2 a i a 
2 USB 
a a 
fsisoro || mere fetaoseesnmmo i 
SPI1 MISO (Master In, Slave Out) pin. 
peers xO |__| meer [eantscamueronteroainn =| 
sovcix | 0 | wre [inarcowossasm 
soso |__| wreio fesobneeasoamam = 
Cn 





sion || (wre [eSaesnme 
SPI1 MOSI (Master Out, Slave In) pin. 
paris [_t wer oartscomreovermpaon 
soncux | _0_| wo fasomenerooeaumtom 
a 
PP) i tS pares —— 


3 3 2 ress tt MFPO_ |General purpose digital I/O pin. 
EADCO_CH4 | oa | MFP1  |EADCO channel 4 analog input. 
ACMP1_P1 | a | MFP1_ |Analog comparator 1 positive input 1 pin. 


EADCO_CH3 | oa | MFP1  |EADCO channel 3 analog input. 
ACMP0O_N | a | MFP1_ {Analog comparator 0 negative input pin. 


Mar 30, 2018 Page 125 of 401 Rev 1.00 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


2 i A el 

2 USB 
fesore | 0 | we [esieaiowmemne | 
soopaT; | #0 | wire [sosoooaemeorn | 
prow 1 | ws frieemtsoamn | 
pari [0 wiPe [uanricaamanmnteroupion | 
pamTeonTs | © | wre? [iarTSreqestoSerdoupuipn | 
poorst | 0 | wire [srancagomann | 
soft | mrrio fasoeaanenon 
re | | Wr [enonatinoriprioun 
feos «fo | wire feiacmsnwnis 
pamrir® [1 | wiPe [uanricaareowermmtnn | 
paare-cors | _1 | wer [iarieceareseenpnon | 
poorwn | © | wire [inarcuvopomen | 
joo |__| weve fesoaacummpn 
ret | rs [eneratinerroronon | 
facsore [0 | we [eblationmems 
parvo | 0_| miro _[uarTodaranmtroupaon | 
onset | 10 | wpe cosmo 
spismiso | vo | mere | SPI3 MISO (Master In, Slave Out) pin. 
soonest wire [irancadocaaewcion | 
earce [+ | wert [eancdcanounttimnzan | 
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64 Pin Type Description 
2 USB 


a ACMP0_O za MFP14_ |Analog comparator 0 output pin. 


PC.11 MFPO_ |General purpose digital I/O pin. 
EBI_ADR5 [<o 4 MFP2_ |EBI address bus bit 5. 
UARTO_RXD Led MFP3_ |UARTO data receiver input pin. 





pamosi | wo | wees _|spiomOsi (aster Out Saver) pin 

fearicr | 1 [wri mene ieatiom 
pew | 0 wre prmoncoenaomitpe 
fausom | 0 | wre oiameesnmets 
paso | 0 | wer [osracnavnenieroanaon 
i 
a 
paso | 1 | wer [osraenaceverreaom 
fourm | op wre inane 
souox | 0 wre posoonecomion 
paar | 0 | wer [osracnaimonterounaom 
esomcx | 0 | orn fesienmonmelconoamapn 
Few snaco [1 [wre Kwmemeompten 
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64 Pin Type Description 
2 USB 


7 L 10 MFPO_ |General purpose digital I/O pin. 
EADCO_CHO MFP1  |EADCO channel 0 analog input. 
OPAO_P MFP1_ |Operational amplifier 0 positive input pin. 
SDO_CMD MFP3_ |SD/SDIOO command/response pin 





a 
pasa | 1 | wer [osreenareovermpaom 
Eeww.snarci [1 _[ wero KPweseteppn 


MFPO- |Ground pin for digital circuit. 
Vop MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


13 |PA.11 MFPO_ |General purpose digital I/O pin. 
ACMP0_PO MFP1_ {Analog comparator 0 positive input 0 pin. 
EBI_nRD [aor MFP2_ |EBI read enable output pin. 


scrum || wea fncwzeoeren 
Erm. sme om | 0 | wo Friiocantronevoosnapy oman 
Sa 

; 

cee || wee fsccmeapuon 
canst 0 | wre fnmcazemton 
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eee Tel 

2 USB 
MFP9 |BPWMO channel 1 output/capture input. 
en_noex |__| NrPi0 fovaaweeraser niece | 
foreo co |__| weit [earcdcaiumtomeaopn ————_—| 
pacost | wre foacoonenainieien | 
ence | 0 | wee [esowmnatcecinnon 
SPI2 MISO (Master In, Slave Out) pin. 
paar |__| mer feanticasuersnieroamann =| 
pena | 1 wrei0 force peat | 
a a 
Ae | 0 | we [fsaisesiacneneowann 
pozcx | 0 | wre [inancawzvcacom 
SPI2 MOSI (Master Out, Slave In) pin. 
pari [+ | wer [oar saavecsermmon 
pens | 1 wrrio fovaraceraier passim | 
roneo ce | _[ weit [enarcdcaiumtoneazon ————_—| 
eee Lt mr [Bsemaorsitn 
EE 
pezrco || wre [arancawzcowemasn = 


Mar 30, 2018 Page 129 of 401 Rev 1.00 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


64 Pin Type Description 
2 USB 


lH SPI2_I2SMCLK MFP4_ |SPI2 12S master clock output pin 





USCIO_CTLO MFP6- |USCIO control 0 pin. 


pasa | 0 | wer [osreenavmonieoanaon 
pmo |e wr fexoe 
faocn st [1 wre noon enanaemne 


18 |PD.12 MFPO_ |General purpose digital I/O pin. 
OPA2_O MFP1_ |Operational amplifier 2 output pin. 
UART2_RXD 1 te i MFP7 |UART2 data receiver input pin. 


faucs | 0 wre tomometcommtnn 
pennoek | 1 wri faswate cee onsenme 

Sc 

faocn st | 1 wre noon onanamne 
a 

: 

faust | 0 wre etomeeopapn 
rc 

pena | 1 wr fava ae opie Ace 
a 

: 
a 

paarine | 1 wo [oar aceverrpaom 
a 
| or arom epupn 

: 

fauronn | 0 wre ian 

ecoswox | 0 | wee fecosvomvenTenon 

a 
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li “ADRI2 To meee [est eodress bus ota 





peau [ 10 | wre [pracwtceon 
eco swesus | 0 | wrPr [0 snus aeSUS pn Pues COWTROL DH —_ 

: 
fsaome «|| wre esate 
SPI2 MISO (Master In, Slave Out) pin. 

: 
esaone | 0] wre [esaswesnerre 
SPI2 MOSI (Master Out, Slave In) pin. 

: 
esiaomis | 0 | sepa fBiewaes mors 
poun0o | 1 _| ws [onencovocaasenapn 
jes-scue | © | nrPa fesontcmscomtpn 
ranvens | 10 | wrPio [awreRwecsrepna 

| eee ONCE So 
esiaomie 0 nrre fstewaes morte 
povpwa | © | srPa [inancusopoeron 
sou | © | MFPs fesomeseromsouton 
rannens | 10 | wreio [aweRanesorewans 

en CE oe 
fsaon «|| wre Samoa 
poorer | © | srs financusoresspm 
sor |_| ree fesranenpon id 
ranvene | 10 _| wrPio [awreRwecnreonpne 
ca SC 
fsaomie | 0 were fstewzes more 
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SCO_DAT | vo | MFP3_ |Smart Card 0 data pin. 
lzsop0 DO lzsop0 | MFP4_ |I2S0 data output pin. 
SPIO_MISO | vo | MFP5_ {SPIO MISO (Master In, Slave Out) pin. 


a 
: 
fausone | 0 wre eiaaesnmenie 
souox | 0 | wre rotcwsoemam 
esomox | 0 | wee fesienimonmerconoamapn 

spo_mosi | vo | wees [spo MmOsI (aster Out Saver) pin 
paarens_|_1 | wre [eatesmareverneson 


EBI_nCSo |e MFP7_ |EBI chip select 0 output pin. 
TAMPERO MFP10_ |TAMPER detector loop pin 0. 


13 13 30 |Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


pasrarers | 1) wee [oredr soeimtpm 
Few. smeioot | _0_| wre pwn ane onevens vag oape 
ren | 1] wri noalereontecninmaon 
faocn st | 1 wr noon onan 
= 


14 14 31 MFPO_ |General purpose digital I/O pin. 
UART2_RXD ae MFP2_ |UART2 data receiver input pin. 


paareo [0] wee [oartzcnvaneroapatnin 
pasts [0 | wb [lara ewes Scout 
peat | 0 | wri ama seresireayseloatnn 
=) 
Ea 
spr_miso | vo. | mers | SPI1 MISO (Master In, Slave Out) pin. 
ee 
ae SPI1 MOSI (Master Out, Slave In) pin. 
Fe 
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EBI_ADR1 [Or] MFP2_ |EBI address bus bit 1. 
spricik _CLK sprcik =| vt MFP3_ |SPI1 serial clock pin. 
| (eee MPO |General purpose digital VO pin. 





a 
: 
faucm | 0 wre [tomometoomtnn 


pasrone | 0 | wre [osrocnavnonteroanaom 
i CO 
pemucom | 10 wri pwnicemsoomeeperee 


38 Peo tt MFPO_ |General purpose digital I/O pin. 
EBI_nCS1 | ee | MFP2_ |EBI chip select 1 output pin. 


pasroni| 1 wre [oroenareovermpaom 
jcoson | 1 | wee fecoammmpuan 
2 
peor [ofr pcos 


| | 30 Vs MFPO_ |Ground pin for digital circuit. 


fondness 

fc ee ad Se 
PLL and digital circuit. 

wifes | 10 | wre0 |oenoapmeseagiatonn 

fauonoe | 0 | wre feacmsnan 

soso | 0 | wire [esobicoxmounn | 

a 

ne 

cpmo.c | 00 | wipro emochanetoomumveme | 

epoca [1 [wren ewoeacomenn | 

earoico |_| mirie [iancdcanountonenonn | 

i a 

Pee | 2 | nro foenvainmese cinta 


EBLADRIG | ADR11 ee_aont1 =| MFP2_ |EBI address bus bit 11. 
12S0_MCLK ee] MFP4_ |I2S0 master clock output pin. 
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SPI2_MISO MFP5_ |SPI2 MISO (Master In, Slave Out) pin. 
USCI1_CTLO MFP6 |USCI1 control 0 pin. 





pasa | 1 | wer [oraenareverrmaom 
Eew.snarci [1 werin Ewes tepupn 
owes: | 1 [wre merece mt oneaipa 
reece ono | 0 wre wren oaeoaupapn 


43 |PE.10 MFPO_ |General purpose digital I/O pin. 
EBI_ADR12 | oO | MFP2_ |EBI address bus bit 12. 
SPI2_MOSI MFP5_ |SPI2 MOSI (Master Out, Slave In) pin. 


12S0_DI Le a MFP4_ |I2S0 data input pin. 

USCI1_DATO MFP6 _|USCI1 data 0 pin. 

UART3_TXD | "| MFP7 _ |UARTS data transmitter output pin. 
EPWM0_CH2 MFP10 |EPWMO channel 2 output/capture input. 
EPWM1_BRAKEO a | MFP11 |EPWM1 Brake 0 input pin. 


ECAPO_IC2 | MFP12_ |Enhanced capture unit 0 input 2 pin. 
TRACE_DATA1 i, 32 MFP14 |ETM Trace Data 1 output pin 


jose | 0 | wee fesossnanpapn 
pasr.ne_|_1_| wer [oarasnaveovermeaom 
paarirers | 1 wre [oar dori sowitpm 
Eewcanacei [1 wrin ni oae tepatpm 
feariice | 1 wr merece wpazpm 
Trace one | 0 wre wren eupapn 
=.= 


44 |PE.11 MFPO_ |General purpose digital I/O pin. 
EBI_ADR13 Lee MFP2_ |EBI address bus bit 13. 


fousone || wre fotesiennmee 
esosncx |_| wee fsnmtignenvtonaaopapn 
panniers [0 | wee _farvicnese Savoie 
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ai EPWM0_CH4 MFP10 |EPWMO channel 4 output/capture input. 





ECAP1_1IC1 Le] MFP13  |Enhanced capture unit 1 input 1 pin. 
TRACE_DATA3 Lo MFP14_ |ETM Trace Data 3 output pin 


46 |PE.13 MFPO_ |General purpose digital I/O pin. 
EBI_ADR15 | eo MFP2_ |EBI address bus bit 15. 
UART4_nRTS i oo MFP5_ |UART4 request to Send output pin. 


paso | 0 | wre [oar nonteroanaon 
fcariico | 1 wr merece viputopm 
: 
faurone | 0 wre feiaaesnmnnie 
paarerers | 1) wee [ores sowitom 
paarine | 1 wre [oar areovernpstom 


EPWM1_CH1 MFP11 |EPWM1 channel 1 output/capture input. 
BPWM1_CH4 MFP12 |BPWM1 channel 4 output/capture input. 


SPI1 MISO (Master In, Slave Out) pin. 

barre [0 wP6 _[ianTecaatannerupion ———_—| 
soap | 0 | wee [inarcowaperin 
paera rors [_1 | wer [oartocearosontipapn 
or swear | 0 | wee [ecisuewswenrensn 
a 


18 18 48 MFPO_ |General purpose digital I/O pin. 
EBI_AD9 MFP2_ |EBI address/data bus bit 9. 


EBI_AD8 MFP2_ |EBI address/data bus bit 8. 
SPI1_MOSI MFP4_ |SPI1 MOSI (Master Out, Slave In) pin. 
UART4_RXD a MFP5_ |UART4 data receiver input pin. 
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SC2_RST fers) MFP6_ |Smart Card 2 reset pin 
UARTO_nRTS fe 1 MFP7 |UARTO request to Send output pin. 





susie | 0 | wre faci su sosvson PUB CONTOCR 
a 
pasron | 0 wer [osrosnavmnonieroanapm 
powro wat | 1 wre proses ownswiac ronan 
a 
a 
sczox | 0 | wre rotcwsaemapn 
basen | 1 | wer [oroenareovermmaom 
pewewat [1 [wr prmencneno ovine nonan 


INTO a MFP15_ |External interrupt 0 input pin. 
22 fs2|vs5 LP MFPO_ |Ground pin for digital circuit. 
A 


jz | 2 | | MrPo [croundpinforcigtalcreut, | 
23 23 53 |Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 

PLL and digital circuit. 
toocer 


LDO_CAP MFPO |LDO output pin. 
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55 Pas st MFPO_ |General purpose digital I/O pin. 
SPIM_D2 | vo | MFP2_ |SPIM data 2 pin for Quad Mode I/O. 
QSPIO_MISO1 | vo | MFP3_ |Quad SPIO MISO1 (Master In, Slave Out) pin. 
SD1_CMD tte: MFP5_ |SD/SDIO1 command/response pin 





reaver | v0 | webs fri esnaswrcoaouapn | 
pease «|_| wire [arancadzwacewsin | 
paamosots | _1_| wer [inrtoceareseerpnon =| 
pars [0 wire [ante caaanmteoupion | 
aee-noe |_| mr fovataueonobronaoron | 
rms 00 | wire [semioaaspnieasneeio =| 
laspiomosi =| vo. | mers | Quad SPIO MOSI1 (Master Out, Slave In) pin. 
speceeverx | 1 | wire [owsmaswcoaouapn | 
occu |__| ars fosoorceckoompn 
pooseo «|_| wire [srancadocacewion | 
panvomts [0 wiPr_[ianTowswsowouasn | 
prarerio | _t_| wits [oarieaaarcovernman | 


EPWMO0_CH1 MFP13 |EPWMO channel 1 output/capture input. 
QEIO_A Lie MFP14_ |Quadrature encoder 0 phase A input 


27 27 57 MFPO_ |General purpose digital I/O pin. 
SPIM_SS MFP2_ |SPIM slave select pin. 
SPIO_SS MFP4__|SPIO slave select pin. 


QSPI0_SS MFP3_ |Quad SPIO slave select pin. 
SD1_DAT3 MFP5_ |SD/SDIO1 data line bit 3. 
SCO_PWR Fee MFP6_ {Smart Card 0 power pin. 
UART4_TXD | oO | MFP7 |UART4 data transmitter output pin. 
UART1_TXD Eom MFP8_ |UART1 data transmitter output pin. 


12C1_SCL MFP9_ |12C1 clock pin. 
BPWM0_CH3 MFP12 |BPWMO channel 3 output/capture input. 
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Lae EPWM0_CH2 MFP13 |EPWMO channel 2 output/capture input. 


QEI0_B Lea MFP14_ |Quadrature encoder 0 phase B input 


28 28 58 MFPO_ |General purpose digital I/O pin. 
SPIM_CLK MFP2_ |SPIM serial clock pin. 
QSPIO_CLK MFP3_ |Quad SPIO serial clock pin. 


SPIO_CLK MFP4 __|SPIO serial clock pin. 
SD1_DAT2 MFP5_ _|SD/SDIO1 data line bit 2. 


sours | 0 | wee rotcavoremtan 
paarcmio | 1) wer [osrecnareovermmaom 
Ce a 


29 29 59 MFPO_ |General purpose digital I/O pin. 
SPIM_MISO MFP2_ |SPIM MISO (Master In, Slave Out) pin. 
QSPIO_MISOO MFP3_ |Quad SPIO MISOO (Master In, Slave Out) pin. 


SPIO MISO (Master In, Slave Out) pin. 

parvo | 0_| wer [uanToaatanmtroupion | 
barriers [1 | wire [uanricerosmonmon | 
pacer | + | wes [pscietenavinernen | 


30 30 MFPO_ |General purpose digital I/O pin. 
SPIM_MOSI MFP2_ |SPIM MOSI (Master Out, Slave In) pin. 
SPIO_MOSI MFP4_ |SPIO MOSI (Master Out, Slave In) pin. 


Quad SPIO MOSIO (Master Out, Slave In) pin. 

pox | © | wre [inarcuvocapn | 
paerio | _t_| wer [inrtodsacoveinman | 
pamrioms [0 | wire [ianriwswsowouapn | 
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oe BPWM0_CHO za MFP12 |BPWMO channel 0 output/capture input. 





pons [1a ena 

1 nn ee 
2 

basen | 0 | wre [osreenavmnonteroupaon 

sore | 1) wre posoorwoetretn 

spew | 10 | wo fowentnune sation 
pases | 1 | wre [iaresmarevernesom 


ia a External reset input: active LOW, with an internal pull-up. 

Set this pin low reset to initial state. 
oo 
joepaT | 0 | mrs [siawioneeimercamon | 
ees 
panrimx® |__| ebe fianidawresvermoanin 
jorson | 80 | wire facromanpaoweann | 
ject mrs [siaviencoinercearon | 
vos | 1 | wo ewea pment 
paamesots [| 1 | webs [inntecsareseerenon =| 
joe son | 0 | wire facedmanpaowmann | 
pamvenmts [0 | wire [iantemuswsowouapn | 
pos | 10 | Fro foenvainmeseaintOmm 
fauaos | 0 | wre fesanwesscnmone 
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iil QSPIO_MISO1 MFP4_ {Quad SPIO MISO1 (Master In, Slave Out) pin. 





UART2_TXD Lo | MFP8_ _|UART2 data transmitter output pin. 


1201_SCL MFP9_ |12C1 clock pin. 
UART4_TXD Le MFP11 JUART4 data transmitter output pin. 
EPWM1_CHO MFP12 |EPWM1 channel 0 output/capture input. 


xf [70 MPO |General pupose digital VO pin. 
EBI_AD4 MFP2_ |EBI address/data bus bit 4. 


Quad SPIO MOSI1 (Master Out, Slave In) pin. 
souco |_| es fanoncaeeseeaon 
so-so | 0 | wre [esnotcomaumton 


prez [1 | Wee [oarrednarecermpron 
pers n©——_|_1 | meri arts anavecsernpaon 
poewn |_| mes [irancawipowrem 
sone |__| mre fesorastreesoamin =| 
SPI1 MISO (Master In, Slave Out) pin. 
paarenaTs |__| were [uanTeennsteSrscamian | 
eco sient | 0 | wee [eovsnewsvenrenn 
paar xO |_0 | wreir [eanTscaeronteroainn =| 
poset | 0 | mes firancaaisaon = 


12S0_DI | MFP6_ |I2S0 data input pin. 
SPI1_MOSI MFP7_ |SPI1 MOSI (Master Out, Slave In) pin. 


Mar 30, 2018 Page 140 of 401 Rev 1.00 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


64 Pin Type Description 
2 USB 


UART2_nCTS ae MFP8_ |UART2 clear to Send input pin. 
EPWM1_CH3 MFP12 |EPWM1 channel 3 output/capture input. 
QSPIO0_MISOO | vo | MFP4_ |Quad SPIO MISOO (Master In, Slave Out) pin. 
SPI1_CLK MFP7_ |SPI1 serial clock pin. 


ec_smsus | © | wee facnsumesussuspn(eumesconTnocR) 
socom | 00 | wes frauen 
fanrame | 0 | wre fares vesmieraapipn 





UART3_RXD f= de MFP11 |UARTS data receiver input pin. 
SPIM_MISO | vo | MFP3  |SPIM MISO (Master In, Slave Out) pin. 
12S0_DO | 3 MFP6_ |I2S0 data output pin. 

12CO0_SCL MFP9_ |12C0 clock pin. 

EPWM1_CH4 MFP12 |EPWM1 channel 4 output/capture input. 
ACMP0_O | ee MFP14_ |Analog comparator 0 output pin. 


sepmmosi | vo | mers | SPIM MOSI (Master Out, Slave In) pin. 

laspiomosio =| vo. | mera | Quad SPIO MOSIO (Master Out, Slave In) pin. 
ouax | 0 | mrs [onaccaareomm 
sock |_0 | re fascias sccoapapn 
pane m@ |__| were [osrracnerestormm 
sd  ——— 


| | 75 Vs | FPO | | FPO |Ground pin fordigtalcicuit, = pin for Ground pin fordigital circuit, circuit. 


76 |Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


77 Pao Pao | FPO | | FPO |General purpose digital Opin. = purpose General purpose digital Opin, = V/O pin. 
EBI_ADO = MFP2_ |EBI address/data bus bit 0. 


40 36 74 MFPO_ |General purpose digital I/O pin. 
EBI_ADO MFP2_ |EBI address/data bus bit 0. 


SD1_DAT3 MFP3_ |SD/SDIO1 data line bit 3. 
SPIM_D2 MFP4__|SPIM data 2 pin for Quad Mode I/O. 
BPWM0_CH5 MFP12 |BPWMO channel 5 output/capture input. 
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iil PG.10 MFPO_ |General purpose digital I/O pin. 





EBI_AD1 MFP2_ |EBI address/data bus bit 1. 


: 

: 
SPIM MISO (Master In, Slave Out) pin. 

: 
soca | © | wire [sosoordexcunion = 
SPIM MOSI (Master Out, Slave In) pin. 

BPWM0 channel 0 output/capture input. 

: 
soiree |__| mrs [Sosooraaaensinman —| 
exo | wee fom CS 
roost | Nee feocoonarainmemen =| 


sousco | 1 wre posoonawoaenrenmn 
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rae SC2_nCD i MFP7 |Smart Card 2 card detect pin. 


37 85 |PA.12 General purpose digital I/O pin. 
lzsoecik =| | mre | 12S0 bit clock output pin. 
pare [0 wfPo_[uantécaatanmteroupon | 
pezrwn | © | wer [inarcuvzpomrsn | 
jen_noex |_| wba fovataueowoirtnaorion | 
peau [P| ores Poversmyromvseresters | 
s 
sone | 0_| wire fasomasmcoaounupn | 
pavers [+ | wre [ianredsacovernan | 
poarst | © | wer inarcuvzemimn 


QEI1_A ; | MFP12 |Quadrature encoder 1 phase A input 
USB_D- MFP14_ |USB differential signal D-. 


paar |__| ners [uantocaeronieroamann =| 
SPI2 MISO (Master In, Slave Out) pin. 
pens | tare fovarauccraier passion | 
a= 


39 87 |PA.14 MFPO_ |General purpose digital I/O pin. 
12S0_DI [a MFP2_ |I2S0 data input pin. 


sof 0] wre [esoumamnon 
parma [_1 | wre oarrocamrevermmaon 
SPI2 MOSI (Master Out, Slave In) pin. 

sozax | © | wer [inmcaszcomn 
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eS 

ee 
fa = [epomenes [a | re nia 
ra |e [so fisse-vooos |r| wero foeransverisusovoos _——_—| 
fo] [ar fisse-veus | P| iro suse roneanpvionvsoromermia | 
rs] = [sofas | P| wre [ovnnmerisuss = 


47 47 95 JHSUSB_VDD12_CAP A MFPO HSUSB Internal power regulator output 1.2V decoupling 
pin. 
Note: This pin needs to be connected with a 1uF 
capacitor. 
fel ae [preven [1 | wo rsvsticomean 
: 
parte |__| Pe _[arrsdamvarentercupion 
aen_noex |_| wert fovataweowoirthaorron | 


EPWM0_CHO MFP12 |EPWMO channel 0 output/capture input. 
BPWM0_CH5 | vo | MFP13 |BPWMO channel 5 output/capture input. 


sence | 10 wee frwammaonmousniet 
sousco | 1 | wre roncasocasenmaon 
passe |_1 | wre [osrsenareovermeaom 
a 


Pes ss tt MFPO_ |General purpose digital I/O pin. 
SDO_CLK | oO | MFP3_ |SD/SDIOO clock output pin 


EBInRD za MFP2_ |EBI read enable output pin. 
SDO_DAT3 MFP3_ _|SD/SDIOO data line bit 3. 
SPIM_SS MFP4 _ |SPIM slave select pin. 
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SPI3_SS | vo | MFP5 _|SPI3 slave select pin. 
scopwR PWR scopwR = sf MFP6_ |Smart Card 0 power pin. 
USCIO_CTL1 | vo | MFP7 |USCIO control 1 pin. 


QEI1_B Le MFP11 |Quadrature encoder 1 phase B input 
EPWMO_| EPWMoCHe EPwMo ce =| vt | MFP12 |EPWMO channel 2 output/capture input. 
BPWM0_CH3 | vo | MFP13 |BPWMO channel 3 output/capture input. 


‘oo[Pea «(|u| Po [General purpose digtal VO pin 
EBI_nWR Bee MFP2_ |EBI write enable output pin. 


poorst | © | wre [inarcuvorim = 
eo-noex | _1 | wet [iasawomneronimea ———_—| 
a 
sooom | 10 [wre fsosooomameen =| 
sem miso] vo | mea | SPIM MISO (Master In, Slave Out) pin. 

spismiso =| vo | mers | SPI3 MISO (Master In, Slave Out) pin. 

a Co 
Se 
EPmwe-ce | 0 | wri ruminants eaters ‘| 
pence [0 [ rave penn 
or 
sooo | 10 [wire fsosooomameme =| 
SPIMMOSI MOSI spmMosi | vo. | mera | SPIM MOSI (Master Out, Slave In) pin. 

spismoss =| vo | mers | SPI3 MOSI (Master Out, Slave In) pin. 

soc |_0 [mre forancawoemann 


USCIO_CLK | vo | MFP7  |USCIO clock pin. 
QEI0_B | & MFP11 |Quadrature encoder 0 phase B input 
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|| Frese — EPWM0_CH5 = MFP12 |EPWMO channel 5 output/capture input. 





Bpwwo cHo CHO MFP13 |BPWMO channel 0 output/capture input. 


104 |Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


ec 
QSPIO_| lasPio.misoo laspio.misoo =| vo. | mers | Quad SPIO MISOO (Master In, Slave Out) pin. 
scapat =| vo |e | Smart Card 2 data pin. 

sos | © | ws [esvotomxomann = 
ser_miso | vo | mere | SPI1 MISO (Master In, Slave Out) pin. 

pass | © | WT [oartovaa arontoroaapn =| 
a 2 
a ca 
QSPIO_| lasPiomosio =| laspiomosio =| vo | mers | Quad SPIO MOSIO (Master Out, Slave In) pin. 

scack CLK scactk =| | mera | Smart Card 2 clock pin. 

sone | © | Ws [estnaseromxoauinn =| 
spn_mosi | vo | mere | SPI1 MOSI (Master Out, Slave In) pin. 

paar |__| wer feantevanresrermpnon | 
porson | 1 | we [ectwammeamupaon =| 
parents | © | were ianteronesiosiomuinm —————_—| 


107 Poe tt MFPO_ |General purpose digital I/O pin. 
EBI_AD12 ae MFP2_ _|EBI address/data bus bit 12. 
SC2_PWR a MFP4_ |Smart Card 2 power pin. 


a 
Sean | 1 | wre prraomooamn 
pastorate | 0 wer [osrareatosonaopapm 
ee 
_fis [re 
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EBI_AD13 | vo | MFP2_ |EBI address/data bus bit 13. 
QSPIO_ lasposs lasposs | vt MFP3_ |Quad SPIO slave select pin. 
SC2_RST [-o 4 MFP4_ |Smart Card 2 reset pin. 


12S0_DO == MFP5_ |/2S0 data output pin. 


ee a 
ecswesis | 0 | wre fect sv sosvson PuBaCONTOCR 
ceson | | wre faceammpnepuen 
paarmeo [1 wri [oar areovernpaom 


109]PH.10 | vo | MFPO_ |General purpose digital I/O pin. 
EBI_AD14 es MFP2_ _|EBI address/data bus bit 14. 


laspiomisor =| vo. | mers | Quad SPIO MISO1 (Master In, Slave Out) pin. 

poanco «twee [inarcuwzeavanaon =| 
psourcx | © | ws [esviongnciawetomoaann | 
srreswcix | 10 | wire [seiismesramccoatnn | 
je 
pace [10 [rs teenie 
laspiomosi =| vo. | mers | Quad SPIO MOSI1 (Master Out, Slave In) pin. 

param |__| wer [eartevawrerermonon | 
CS 
aes «| O| we [esieipsoeaomion = 
seine | 1 | wee [inarcuw cawanaon =| 

ae eS Ground pin for digital circuit. 


| 50 |islivo cap ti3[o0 cap CAP | MFPO | | MPO [.DOoutputpin, DO outputpin, pin. 


51 51 114]Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


115 Powe 14 Powe |v MFPO_ |General purpose digital I/O pin. 
EBI_AD11 | vo | MFP2_ |EBI address/data bus bit 11. 
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SC1_nCD il MFP3_ |Smart Card 1 card detect pin. 
sPiotesmcck | I2SMCLK spiotesmeck =| vt | MFP4__|SPIO 12S master clock output pin 
USCIO_CTLO | vo | MFP5_ |USCIO control 0 pin. 


QSPIO_CLK oS MFP6_ |Quad SPIO serial clock pin. 


P| foe —— 
pse.vevest | 1 wri [iseenora ous enaraison 
possess [1 [vers peusoemnsoiseremeen 
pose [a wr foci 
fauroe | 10 | wre olaessoienaots 
scrum | 0 | wre otcnatpomron 
a 
psoncts | vo | wre [isomemerren 
pasroners | 1 wee [erode soenmpm 
2 
a 
a 


USB_VBUS_EN | eo MFP14_ |USB external VBUS regulator enable pin. 
HSUSB_VBUS_EN fl MFP15_ |HSUSB external VBUS regulator enable pin. 


117]PB.14 | vo | MFPO_ |General purpose digital I/O pin. 
EADCO.CHI4, CH14 Eanco.cHi4 | MFP1  |EADCO channel 14 analog input. 
EBI_AD13 | vo | MFP2_ |EBI address/data bus bit 13. 
SPIO_CLK [, fe 3) MFP4 {SPIO serial clock pin. 


srs | 0 wre rotcua iemtan 
[sonont | vo wee [isowemron 
pasronars | 0 | wre [oso eanstoSowanpipm 
=e 
ee 
fect | 10] wr er enor cne pune opm 
| 
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eanco.cHig, ||P EADCO channel 13 analog input. 

pactour _OUT pactour || DAC1 channel analog output. 
ie ee 
spiomiso =| vo | wera SPIO MISO (Master In, Slave Out) pin. 


USCIO_DATO | vo | MFP5 = |USCIO data 0 pin. 


UARTO_TXD | oO | MFP6_ _|UARTO data transmitter output pin. 
UART3_nRTS Lo MFP7 |UART3 request to Send output pin. 


caso. | v0 | Mere faceseskem 

rvmnome | 00 | wr [ep oumerzeomeaemma 

CN oo 
Ca 
a 
ee ee 
a 
souax | © | wre [inetcaareoam 
spiomoss =| vo | mera | SPIO MOSI (Master Out, Slave In) pin. 
Tn 
ee 
eceson | 00 | ore faceanmmmuouuon 


SDO_nCD [aes MFP9__|SD/SDIOO card detect input pin 
EPWM1_CH3 | vo | MFP11 |EPWM1 channel 3 output/capture input. 
TM3_EXT pee pe MFP13_ |Timer3 external capture input/toggle output pin. 


| 57 |129] Avo | FPO | Power supply for internal analog circuit. 


121 |Vrer MFPO_ {ADC reference voltage input. 
Note: This pin needs to be connected with a 1uF 
capacitor. 


| 59 |iz2laves = jt22faves | | MFPO | | mFPO [Ground pin for analog circuit. 
123]PB.11 — MFPO_ |General purpose digital I/O pin. 
EADCO_CH11 MFP1  |EADCO channel 11 analog input. 
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EBI_ADR16 zo MFP2_ |EBI address bus bit 16. 
UARTO_| luarToncts luartoncts | MFP5_ |UARTO clear to Send input pin. 
UART4_TXD i oY MFP6_ _|UART4 data transmitter output pin. 


a 2 
ee 
seo-cx | 1 wri frmsomooamn 
suse veueet [1 were is enor evs rniaraeon 


124]/PB.10 | vo | MFPO_ |General purpose digital I/O pin. 
EADCO_CH10 fa | MFP1  |EADCO channel 10 analog input. 
USCI1_CTLO | vo | MFP4 |USCI1 control 0 pin. 


EBI_ADR17 ee | MFP2_ |EBI address bus bit 17. 

UARTO_nRTS | | MFP5_ |UARTO request to Send output pin. 
UART4_RXD za MFP6-_ |UART4 data receiver input pin. 
12C1_SDA | vo | MFP7_ |I2C1 data input/output pin. 
BPWM1_CH1 | vo | MFP10 |BPWM1 channel 1 output/capture input. 


spisss Ss spsss |v | MFP11_ |SPI3 slave select pin. 
HSUSB_VBUS_EN fee] MFP14_ |HSUSB external VBUS regulator enable pin. 


suo | O| wre fetcmsnwne 
a 
oP eo 
jorswen | 0 | wer [acramwswntensn =| 
erence [0 wr re retest 
a a MISO (Master In, Slave Out) pin. 
CY 

j= = 


125 Peo tt MFPO_ |General purpose digital I/O pin. 
EADCO_CH9 | a | MFP1_ |EADCO channel 9 analog input. 


faurone | 0 | wre einen 
psc | ve [wee [isoracon 
a 
paarinmrs | 0 | wee [ori eanstosonoapanm 
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eee Te 

2 USB 
lzct_swesus | |r| 12C1 SMBus SMBSUS pin (PMBus CONTROL pin) 
BPWM1 BPwwi_cHs | ppwwi_cHs =| io. |_MFPto | BPWM1 channel 3 output/capture input. 
spismoss =| vo | mrp tt | SPI3 MOSI (Master Out, Slave In) pin. 
nn 
es ae 
Fcc |__| mrP2 [owt wicmaneoubanm ————_—| 
pscnomo | 10 [wre fiscnaanomn = 
peri | © | wpe [lant daavaronioroamapm =| 
sion | 10 | wer [sos00tommartwneon | 
sures «|_| are sloipssec oan 
ppmn-cre | 1 | wri [erwnn cersoautcanonm | 
fmreraweo | 1 | wren rwnsacomion =| 
Epa cre | 10_[ wrPte [EP chanel scommannronen | 
as | arete [ionarnonnrsieunn | 


USB_VBUS_ST | MFP14 |USB external VBUS regulator status pin. 
ACMPOO )O acmeoo =| MFP15_ |Analog comparator 0 output pin. 


pscconn | ve wee [isoremroe 
ae 
a 
peice | 1 wri pen oma sommameren 
Eewrcananet [1 orn ani oe tepatpmn—— 
Eemcoe | 1 [wre Kuni owndsomeameren 
ie | 1 or oatommtsepupn 
a 


128 Pes ss tt MFPO_ |General purpose digital I/O pin. 
EADCO_CH6 | oa | MFP1  |EADCO channel 6 analog input. 
EBILnWRH | eo MFP2__ |EBI high byte write enable output pin 
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4.2.5 M485 Series Pin Description 


48 Type Description 
Pin 


Pas Pas MFPO_ |General purpose digital I/O pin. 
EADCO_CH5 = MFP1  |EADCO channel 5 analog input. 
ACMP1_N MFP1_ {Analog comparator 1 negative input pin. 
EBI_ADRO Le: |] MFP2_ |EBI address bus bit 0. 

SPI1_MISO MFP5_ |SPI1 MISO (Master In, Slave Out) pin. 





SD0_DAT3 MFP3_ |SD/SDIOO data line bit 3. 
I2CO_SCL MFP6_ |I2CO clock pin. 
UART5_TXD ee | MFP7  |UART5 data transmitter output pin. 


USCI1_CTLO MFP8_ |USCI1 control 0 pin. 
SCO_CLK ee 1] MFP9_ |Smart Card 0 clock pin. 


soscx | 0 | wo fesontcmnompnom 
a CN 
co 8 
esocoo [A | wes _fstcoowmetsenaiest 
pour [A | ema conptrteemeaTom 
Ca 
gousars | ve | re fenonaminia 
spx_mosi =| vo. | mers. [sii MOSI (Master Out, Slave In) pin. 
pcnson [v0 [wre navn 
pars |_| wernt wevermpnom 
sno [© | WrPi0 feS0meseromaoumton 
a Co 

sn 
esooo-cre [A | wes [esocneemeloeebnmt 
porn [A | wes [aoacononatroreenpnon 


EBI_ADR2 zw MFP2_ |EBI address bus bit 2. 
SDO_DAT1 MFP3_ _|SD/SDIOO data line bit 1. 
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Pin Pin 
ce a 
paarsomTs [© | wr [oarteronenosinowutnn ——_—| 
poorer [© | were [Smncaoespn 
soo | | wre [esoaommmunm C= 
a CY 
a CUE 
evoceoe [A | wert [esococtanereanaesine 
powrori | _® | wet [tsbconarte postop ‘| 
fesors «| | we [esiaanosmsons = 
panini [1 |_wiPe JARTicaavecwernminn | 
pawra-ners |__| WP? JUTecearwSownpupn 
sorpwn [0 | wfPe [Snancudopowrem 
poo | © | wre [esvaamomann C= 
a 
a 
paso [© | ws [oarto aa vanonteroupapn | 
SPI3 MISO (Master In, Slave Out) pin. 
pooreo |__| were [Snncaooassmeasn 
fone |_1_| MFP [are ape nt rpuzpm 
powroo |_| wri [waboconaatrvoautnn =| 

a 
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Pin Pin 


eB.aors = eB.aors = MFP2_ |EBI address bus bit 5. 
UARTO_RXD = MFP3_ |UARTO data receiver input pin. 





SPI3 MOSI (Master Out, Slave In) pin. 

eoarier |_| wre [emneescaeuntiation 
a 
© foam [oe fiat 


benno | 0 | wer [oarosmareronmroupaon 
a 
foariico | 1 writ menace vimiopm 


MFPO_ |General purpose digital I/O pin. 
EBI_ADR7 ee] MFP2_ |EBI address bus bit 7. 


fan-ni [1 wer [osraenarevernmaom 
farm [1 | wre fowamecnernm 
Erem.cw | [wre emi oem oommamveren 
“PPP pe ___ | | ore frre 
faocn on | A] weet oon came amin 
a 
fousom fo | wre iawn 
foncx | 0 | wre posooresnomian 
fanrexo | 0 | wer [oameenavmnonnerounaon 
asoancx | 0 | wri [asoienwonmelconoapapm 


EPWM1_CH4 MFP12 |EPWM1 channel 4 output/capture input. 
EPWM0_BRAKEO za MFP13 |EPWMO Brake 0 input pin. 
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48 128 Type Description 
Pin Pin 


10 rao rao MFPO_ |General purpose digital I/O pin. 
EADCO_CHO = MFP1  |EADCO channel 0 analog input. 
OPAO_P MFP1_ |Operational amplifier 0 positive input pin. 
SDO_CMD MFP3_ |SD/SDIOO command/response pin 





EBILADR9 oa MFP2_ |EBI address bus bit 9. 

UART2_RXD a MFP7 |UART2 data receiver input pin. 
SPIO_I2SMCLK MFP8_ |SPIO 12S master clock output pin 
12C1_SDA MFP9_ |12C1 data input/output pin. 
EPWM0_CH5 MFP11 |EPWMO channel 5 output/capture input. 


EPWM1_CH5 MFP12 |EPWM1 channel 5 output/capture input. 
EPWM0_BRAKE1 — MFP13  |EPWMO Brake 1 input pin. 


| FPO | | MFPO [Ground pinfordigtalciuit, = pin for Ground pin fordigital circu, circuit. 


Ht vss 
pi pes MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


13 Part 11 | FPO | | FPO |General purpose digital Opin. == purpose General purpose digital Opin, = /O pin. 
es on 
amo | | a [esieweatecpaon | 
sezpwn [© | wre [inarcuzpoeren | 


Erm. smeiomT | 0 | wri ew neronevens va ope 
_peis fore renin 
foie | 0 | wre [etweomncoasnon 
Scans | 0 | wre frotcwsanmton 


SD1_DAT2 MFP5_ |SD/SDIO1 data line bit 2. 
USCIO_DATO MFP6 |USCIO data 0 pin. 
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48 128 Type Description 
Pin Pin 


isco spa SDA MFP7_ |l2C2 data input/output pin. 
BPWMO0_CH1 ——_ MFP9 |BPWMO channel 1 output/capture input. 





percnnee [1 wri esate er inaecne 
fowroco | 1 [wri ewmeccaewionmaopm 
a 


: 
facwcue | © | we [eBtoumnetoecnnon 
SPI2 MISO (Master In, Slave Out) pin. 
pari |0 | WFP? [AAT dam verontoroumtpm 
pea | 1 mFPio fmt rer phase Ak 


ECAPO_1IC1 al MFP11_ |Enhanced capture unit 0 input 1 pin. 
TM2_EXT MFP13_ |Timer2 external capture input/toggle output pin. 


scecx | © | mrs [inencawzcomm 
SPI2 MOSI (Master Out, Slave In) pin. 
pant [mer lanrvcomreovermpaen 
pers |_| wo fomsaureonoae piss Set 
fone |_1_| wb femmosscaeumompuzom 
a 


10 |11 116 MFPO_ |General purpose digital I/O pin. 
OPA1_P MFP1_ |Operational amplifier 1 positive input pin. 
EBL ALE | eal MFP2_ |EBI address latch enable output pin. 


EBI_ADR10 | oO | MFP2_ |EBI address bus bit 10. 
SC2_nCD ie MFP3_ |Smart Card 2 card detect pin. 
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Pin Pin 


spi2esmcck | I2SMCLK MFP4_ |SPI2 |2S master clock output pin 
CAN1_TXD ae MFP5_ |CAN1 bus transmitter output. 





USCIO_CTLO MFP6- |USCIO control 0 pin. 


fanrexo | 0 | wer [oareenatenonioroapapm 
En 
a 


PD.12 MFPO_ |General purpose digital I/O pin. 
OPA2_O MFP1_ |Operational amplifier 2 output pin. 


fous | 0 | wre [etompanetoammann 
Ea 
fanrene | 1] weer [oamesnavevermpaom 
pennoek [1 [wri esate er onaecne 
a 
fsocn st [1 wri oon enorme 
ps | mrs [esontnonntsepupn 

: 
fous (fo were tomar oopapm 
fannie | 0 | wero [oa aoterounaom 
fan | 0 | wee foam reentrant 
a 
ie | or [eonatonmtonpuan 

: 
fous (fo | wre [etomamerzomapn 
fanrnio [1 | wero [oa avevermpaom 
a 
a 
| or [esontomn opin 


EBL ADR11 ie |] MFP2_ |EBI address bus bit 11. 
SPI2_SS MFP3_ |SPI2 slave select pin. 
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48 128 Type Description 
Pin Pin 


i =— lzcosweaL SMBAL MFP4 |I2CO SMBus SMBALTER pin 





a ae 
esaonie | 0 | wire Blowaes mene 
eco swesvs |__| wrPa [aco ss sweSuSpin Pubs CONTROL 

z 
esiaonis [0 | wPe Btowaes msn 
SPI2 MISO (Master In, Slave Out) pin. 

a 
saan | wre amen 
spi2mosi =| vo | mers | SPI2 MOSI (Master Out, Slave In) pin. 
ranpens | 00 | wrpio fawenascerbonpns. 
a Ce 

: 
faiomis [0 | MPa [Blawos meer 
poucot| ws[onancodocaadenapn 
a 
ranmens | 10 | wreio faNeRenecerwens 

a 
same | wre Saesnme 
sorpwn [© | MFPo [snancusopowron 
sono | © | wee [esimanercoc uma 
ravens | 10 | wer [tauren anesoriwons————*Y 

pc 
caoni7 | © | MPa [Blawsow moni 


SCO_RST | oO | MFP3_ |Smart Card 0 reset pin. 
12S0_DI ie MFP4_ |I2S0 data input pin. 
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48 128 Type Description 

Pin Pin 
SPIO_CLK MFP5___|SPIO serial clock pin. 
TAMPER2 MFP10_ |TAMPER detector loop pin 2. 


28 MFPO_ |General purpose digital I/O pin. 
EBI_ADR18 Le MFP2_ |EBI address bus bit 18. 
SCO_DAT MFP3_ |Smart Card 0 data pin. 


soo | © | wire fesoaecumon i 
SPIO MISO (Master In, Slave Out) pin. 
pare | © | wiPe JuanTacaavansnnercupion | 


esiaone || wipe sleaze menrie 
souk | © | mrs [inencasocemam 
sock | 0 | wre fasten aes eacoapapn 
SPIO MOSI (Master Out, Slave In) pin. 

bance | 1 [mre oartecamreovermmuton 
caine | © | wer fslowseesooanapn 


CPR Pe [ prermaa e 
PLL and digital circuit. 

parzm© | 1 | wee [oarTedaaveciermppn 
panrancrs 1 | wet [oartaveurosontiputnn 
EPawo-swc_ouT | _o | NFPO_[EPAWOcomeropevosproubu ah 
pent | wri amaserieneaystieapm 
frooest [1 | wren exsovetenaernea | 
pane [0 | wFPe [aeTecamveromterouptpn 
pants [0 | wrPs [aaTeiewstoSindowutnin 
peeout | 0 | nrPio [eal sa 7e8hicenssoutpn 
S 
a 

SPI1 MISO (Master In, Slave Out) pin. 
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48 128 Type Description 
Pin Pin 


| e=— 34 Pos 5 MFPO_ |General purpose digital I/O pin. 





ae te 
SPI1 MOSI (Master Out, Slave In) pin. 

csiaom [0 | area esleases ment, 

: 

a 

sess [00 [mre irsmwssespm 

Sc 

anos 0 | wre [estepenenoomaon 

parma 0 | Ps fuso ws ronnneroapapn 

i a Se 

prewiare [0 | wr frwroemtcemsnnes 

Ce 

parrot mrs oartocamreovermmuon 


XT1_OUT | eal MFP10_ |External 4~24 MHz (high speed) crystal output pin. 
BPWM1_CH1 2 MFP11 |BPWM1 channel 1 output/capture input. 


| faa Vss | MFPO | Ground pin for digital cuit, pin for Ground pin for digital cuit, circuit. 


Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


| MFPO | General purpose digital Opin, purpose General purpose digital Opin, V/O pin. 
‘ee 
psoscx | © | wipe fesomdexmouon | 
pave | © | MiP? JuanTecaatansnnroupion | 
cpmo-eracco [1 | weer frwmosateormann =| 
omic [1 | wire fearcotcanveuntonenonn | 
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48 128 Type Description 
Pin Pin 


Le TRACE_CLK fo) MFP14_ |ETM Trace Clock output pin 


42 VO General purpose digital I/O pin. 
es_aori1 =| | were | EBI address bus bit 11. 
sone | © | irs [esomacurcoamipann =| 
SPI2 MISO (Master In, Slave Out) pin. 


fanreneo | 1 wer [osmeenarevermeaom 
Era snare [1 writ ewemerepten 
fowroic: | 1 [wri menace wnt onmapm 
reace ono [0 wire wressoaeoaupupn 


43 |PE.10 MFPO_ |General purpose digital I/O pin. 
EBI_ADR12 ea MFP2_ |EBI address bus bit 12. 
SPI2_MOSI MFP5_ |SPI2 MOSI (Master Out, Slave In) pin. 


Ce 
fame | 0 | wer [osracnarenonieroupapn 
Erwmcenmco [1 [orn few emeompien 
fowroce | 1 [wri emmecao wi onmzpm 
Trace on [0 wri [eres psp 


fan-neo | 1 wer [osracnavenvermmaom 
faari-rors [1 were [esi dowsowintpm 
Ec 
foariice | 1 [wr [emanation 
Tease one [0 [wri [ew ree oweupupn 
: 
fousone | 0 | wre eiaesnmatie 
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44 |PE.11 MFPO_ |General purpose digital I/O pin. 
EBI_ADR13 oa MFP2_ |EBI address bus bit 13. 
12S0_DO ee il MFP4_ |I2S0 data output pin. 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


48 128 Type Description 
Pin Pin 


lesoirck LRCK MFP4_ |I2S0 left right channel clock output pin. 
SPI2_l2SMCLK | MFP5_ |SPI2 |2S master clock output pin 





USCI1_CLK MFP6- |USCI1 clock pin. 


fanrnmrs [0 | were [oa sto Soeaopapm 
foariict [1 [wr emanation 
a 


PE.13 MFPO_ |General purpose digital I/O pin. 
EBI_ADR15 eT MFP2_ |EBI address bus bit 15. 


pamTenmTs | 0 NPS [osnTirenestoSeaupion —_—| 
paix [0 | wFP6 [AAT dam veronteroutpn 
romeo || mere [eerasape unt mewtopm 
a 
feaomie © | wre esawesnmme 
pana ors [1 | NAPS [AaTeceareSowimtpn 
panm© | 1 | we [oar aaavecsormptpn 
SPI1 MISO (Master In, Slave Out) pin. 
pane |0 | NAPS [AaTecamveronteroutpm 
sozpwe | © | we [inarcowaprin 
panmanots 1 | wer [oarto cease 
por swe | © | wrPe [acrsweewentTenon =| 
st [mr [Baemaonr sit 
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48 128 Type Description 
Pin Pin 


eee 
SPI1 MOSI (Master Out, Slave In) pin. 
panrcmo | 1[ ms oantecamreovermpaon 





foaast_| 0 | wre fratcasaneton 
fanr-rars [0 | weer [oso amie sowanpapm 
osmsis | 0 | wre [aor sve soouspn Pus cONTmOCR 
pe [1 facia 


fan | 0 | wer [oarosnatmnomnroapaom 
fonro mar | 1 wri pramncorenrownswiaehnenan 


MFP14_ |Timer2 event counter input/toggle output pin. 
INT1 Pee MFP15_ |External interrupt 1 input pin. 


a 
fcacx | © | wre protcwazemanm 
fanm-ni [1 wer [oamosnarevermmaom 
fewemar | 1 [wri paseo wrswiach ronan 
a 
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EBI_AD6 MFP2_ |EBI address/data bus bit 6. 
SPI1_SS MFP4_ |SPI1 slave select pin. 
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48 128 Type Description 
Pin Pin 


ee MFPO- |Ground pin for digital circuit. 


Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


| fea [oa LDO_CAP | A | MFPO MFPO | mero |.DOouputpinn Lo ourputpin, pin. 


17 |25 |55 Pas, st MFPO_ |General purpose digital I/O pin. 
SPIM_D2 | vo | MFP2_ |SPIM data 2 pin for Quad Mode I/O. 
QSPIO_MISO1 0" MFP3_ |Quad SPIO MISO1 (Master In, Slave Out) pin. 
SPI1_l2SMCLK | vo | MFP4_ |SPI1 12S master clock output pin 
SC2_nCD ea MFP6 |Smart Card 2 card detect pin. 





foro | | wre posooronnnarenmenn 
fanr-rors | 1] wer [oarosowsowinmtom 
famrexo | 0 | were [oamscnatenonnerounapm 
Sa A 


EPWM0_CHO MFP13 |EPWMO channel 0 output/capture input. 
QEIO_INDEX fees MFP14 |Quadrature encoder 0 index input 


Sro-ewcix [| wees mes maseropacopuon 
forox | 0 | wre posoorenommin 
fcsco | 1 | were frotcasocesensspm 
fanr-nmcs [0 | weer [oaro ato sowoupapm 
fame | 1 | wre [oaocnareermmaon 
fanmo | 1 wri foonmecnernmt 
penn | 1 wri [esate rope Rep 


18 |26 |56 MFPO_ |General purpose digital I/O pin. 
SPIM_D3 | vo | MFP2_ |SPIM data 3 pin for Quad Mode I/O. 
QSPIO_MOSI1 | vo | MFP3_ |Quad SPIO MOSI1 (Master Out, Slave In) pin. 


SPIM_SS MFP2_ |SPIM slave select pin. 
QSPIO_SS MFP3_ |Quad SPIO slave select pin. 
SPIO_SS MFP4_|SPIO slave select pin. 
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Pin Pin 


so1oats, so1oats, MFP5_ _|SD/SDIO1 data line bit 3. 
SCO_PWR = MFP6_ |Smart Card 0 power pin. 
UART4_TXD | o | MFP7 |UART4 data transmitter output pin. 





UART1_TXD hee MFP8_ |UART1 data transmitter output pin. 


pens | 1 wri [esate rons oem 
fouasr | 0 | wre frocavonmon 
fanreni |__| wer [osecnarevermmaom 
faarcneo | 1] were [esi avesvermpaom 


BPWM0_CH2 MFP12 |BPWMO channel 2 output/capture input. 
EPWM0_CH3 MFP13 |EPWMO channel 3 output/capture input. 


fanroxe_| 0 | wer [oaronatanonneraapaon 
fanrnors [1 | wre [esi dowsowinmtpn 
picrsr [1 wri [ost esonaeaornen 
PPP ss eo em — 


SPIM MISO (Master In, Slave Out) pin. 
Quad SPIO MISOO (Master In, Slave Out) pin. 
SPIO MISO (Master In, Slave Out) pin. 


QSPIO_MOSIO Quad SPIO MOSIO (Master Out, Slave In) pin. 
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Pin Pin 


spiomosi MOSI MFP4_ |SPIO MOSI (Master Out, Slave In) pin. 
SD1_DATO ae MFP5_ |SD/SDIO1 data line bit 0. 
SCO_CLK | oO | MFP6~ |Smart Card 0 clock pin. 





fanm-ni [1 | wer [parosnarevermmaom 
faar-rars [0 | were [lari eave sotaupapn 

paca sr [1 wri [oscoosonaeaormen 

foe pif fom | > | oro fomraereanran | 
: 

fama | 0 | wre [oareenatenomneroupaom 

pwn | 0 | wee wonton 

force | 1 | wre posoorawaaetnetpn 

fe | 10 | wr0_fomeninonse stato 
a 

fanrenio |_| wero oameenarevrmmapm 

fwnmo | 1 | wee fwonmecnernmt 


eh pe peor | Ee Le ee | External reset input: active LOW, with an internal pull-up. 
Set this pin low reset to initial state. 

peri |_| wre [oan da vanomtoroamapn | 

joebar | © | wPis [saweasenngercamon =| 


fanrcnio [1 were [oni narenvermmaon 
onc [1 [wre fernevsonne onsen 


MFPO_ [General purpose dial VO pin 


EBI_AD7 MFP2_ |EBI address/data bus bit 7. 
I2C2_SCL MFP3_ |I2C2 clock pin. 
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48 128 Type Description 
Pin Pin 


eee MFP4_ |UART2 clear to Send input pin. 
General purpose digital I/O pin. 
eee EBI address/data bus bit 6. 
jeoeson | 10 | Po facedaanpuowwtnn =| 
pamtenmTs |_| were [uasTareqestoSeoupsipn 
spmoe | 10 | wire [spuidaazpnioraaneoro =| 
laspiomisor =| vo | mea | Quad SPIO MISO1 (Master In, Slave Out) pin. 


fame | 0 | were [oareenareromierounaon 
ous. fw wre feoremon 
funn | 0 [wri fowonmvenmrama 
fannie | 0 wri osecnatnonneroupaom 


28 |36 170 MFPO_ |General purpose digital I/O pin. 
EBI_AD4 MFP2_ |EBI address/data bus bit 4. 
SPIM_D3 | vo | MFP3__|SPIM data 3 pin for Quad Mode 1/O. 


laspiowosn =| vo | mera | Quad SPIO MOSI1 (Master Out, Slave In) pin. 
point | Ws [onencodteaceenanm 
a 
panao |__| MFPe _JeTecanesvermptpin 
paw mo |_t | meio famouse 
pan m@ |__| weir Aaa esvernptpin 
poipwr [© | MFPe [SnanCust pore 
jsoncux | © | we [esomanercoc umm 
SPI1 MISO (Master In, Slave Out) pin. 

panracts | © | ws [lara reese Secon 
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lacosweal | SMBAL MFP9_ |I2CO SMBus SMBALTER pin 
CAN1_TXD eS MFP10_ |CAN1 bus transmitter output. 





UART3_TXD fs MFP11_ JUARTS3 data transmitter output pin. 
EPWM1_CH2 MFP12 |EPWM1 channel 2 output/capture input. 


20 oo [re MFP |General purpose digital VO pin. 
EBI_AD2 MFP2_ |EBI address/data bus bit 2. 
SPIM_CLK MFP3__|SPIM serial clock pin. 
SC1_RST fe] MFP5_ |Smart Card 1 reset pin. 


soo | mre esoesemon 
SPI1 MOSI (Master Out, Slave In) pin. 

panracrs | 1 | m#Pe oarrocesrnserinpm 
eco-smss__ [© | Pe faces SvES15 pn (PB CONTROL DR 
favo | Meo envreremiem — 


UART3_RXD fa MFP11 |UARTS3 data receiver input pin. 
EPWM1_CH3 MFP12 |EPWM1 channel 3 output/capture input. 


19 [31 |39 {73 MFPO_ |General purpose digital I/O pin. 
EBI_AD1 MFP2_ |EBI address/data bus bit 1. 
SPIM_MISO | vo | MFP3_ |SPIM MISO (Master In, Slave Out) pin. 
SC1_DAT | vo | MFP5— {Smart Card 1 data pin. 


laspiomisoo =| vo | mera | Quad SPIO MISOO (Master In, Slave Out) pin. 

pono | 0 | were fesoanwomaen 
pane _|_0_| were [usec annroapiam 
pouro |_| ares [rmpeomeweroouon 
spmmosi | vo | mers. | SPIM MOSI (Master Out, Slave In) pin. 

laspiowosio =| vo | mera | Quad SPIO MOSIO (Master Out, Slave In) pin. 

poe | | wes [inerceatomten 


I2S0_LRCK 36 || MFP6__ |I2S0 left right channel clock output pin. 
SPI1_SS MFP7_ |SPI1 slave select pin. 
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luaRT2.RXxD | luaRT2.RXxD | MFP8_ |UART2 data receiver input pin. 
I2C0O_SDA —— MFP9__ |I2CO data input/output pin. 





EPWM1_CH5 MFP12 |EPWM1 channel 5 output/capture input. 
ACMP1_O eee te MFP14_ |Analog comparator 1 output pin. 


| MFPO | | MFPO |Groundpin for digital cut, pin for Ground pin for digital circuit, circuit. 


Od bd Sl 
PLL and digital circuit. 
Poa Poa | MFPO | | MFPO |General purpose digital Opin, purpose General purpose digital Opin, V/O pin. 
So eee 
: 


SPIM MISO (Master In, Slave Out) pin. 
2 
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Pin Pin 


i =— sorcik MFP3  |SD/SDIO1 clock output pin 





SPIM_MOSI = MFP4_ |SPIM MOSI (Master Out, Slave In) pin. 


frm cw | | wre pemwoemdoommamvenes 
pois | | wo bowen ion 
forse |__| wre posooreasoneten 
a 
fsocn st | 1 wri ovens 

: 
fonaco | 1 | wre posoorawaaceneton 
fcanco | 1 | wer frocwscesenmspn 
soso | 0 | were [esomtenaaumuon 
fanrexo | 0 | wero parecnatenonteroupapm 
fan | 0 | wre oom ieenmranma 
fcarum | 0 | wer orotcwa2nowrom 


QEI1_INDEX ra MFP12 |Quadrature encoder 1 index input 
USB_VBUS | P| MFP14_ |Power supply from USB host or HUB. 


pamremo || wea fnrresss womens 
pmo | wee fawumeewmet 
scaast | | wer finmowwemaon 
pea 1 | me fsa csr pse pat 
ef [ pee [00 | wrt0 ferme amiioan 
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12S0_MCLK | oO | MFP2_ |I2S0 master clock output pin. 
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Pin Pin 


lesoo DI MFP2_ |I2S0 data input pin. 
UARTO_TXD — MFP3_ |UARTO data transmitter output pin. 
SPI2_MISO MFP5_ |SPI2 MISO (Master In, Slave Out) pin. 





a 


24 |36 PA.15 MFPO_ |General purpose digital I/O pin. 
12S0_DO fe |] MFP2_ |I2S0 data output pin. 
SPI2_MOSI MFP5_ |SPI2 MOSI (Master Out, Slave In) pin. 


poner |__| wre iarosmarenerneson 

fcacx | 0 | wer frocwszemann 

Era. sme_n |__| wri eww ue onevens vag roan 

pse.ove. [1 pwr [ise_eowietin 
ne 
fer fsvse-vooss [> | ro omar erisussvoos =| 
Je fsvse-voos |» | ro suse roneanvion soronermia | 
Te fe fovse | «| ro ssc cienmsmao | 
Jef fsvse ves [> [ro onnmerisuss 
fe fsuse-ns | «| wre suse cneosanaon =| 


47 195 |HSUSB_VDD12_CAP A MFPO HSUSB Internal power regulator output 1.2V decoupling 
pin. 

Note: This pin needs to be connected with a 1uF 

capacitor. 
[fe sesso [| irre fasusticomieain 
7 
prams | © | MFPe JuanTScaatarsntecupion | 
anno | © | wire femioctanntemon | 


QEI1_INDEX ae MFP11 |Quadrature encoder 1 index input 
EPWM0_CHO MFP12 |EPWMO channel 0 output/capture input. 
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BREED [= 

Pin Pin 

| | | | |pewwochs =| vo | mrPis | BPWM0 channel 5 output/capture input. 
Pes = vo | mero | General purpose digital I/O pin. 
spocik =| |r| SD/SDIOO clock output pin 
SPIM data 3 pin for Quad Mode I/O. 
soosco «| 1 | Pe [ivancadocaavewsin, =| 
paareri |__| wre [oars wcovenoan | 
a 
ena | 1 | wri fovataueowotsr psoas | 
amo | 0 | a [esiewentecaon | 
soopwn [© | we [inarcuvopomren | 
pens | 1 | wri fovataue noir pasos | 
recom [© | ra [esiwivonbeouann | 
sonst | © | Pe [inancagowann | 
eo.noex |__| weit favauresnneroiiormn 
enc |_© | ra [esieworacoccourann, | 
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spopaT1 DAT1 MFP3_ |SD/SDIOO data line bit 1. 

SPIM_MISO aon MFP4 |SPIM MISO (Master In, Slave Out) pin. 
SPI3_MISO MFP5_ |SPI3 MISO (Master In, Slave Out) pin. 
SCO_DAT MFP6_ |Smart Card 0 data pin. 

USCIO_DATO MFP7  |USCIO data 0 pin. 

BPWM0_CH1 0 | MFP13 |BPWMO channel 1 output/capture input. 
SPIM_MOSI a6] MFP4_ |SPIM MOSI (Master Out, Slave In) pin. 
USCIO_CLK | vo | MFP7  |USCIO clock pin. 


pena |_| wr fossa opie Ane 
a CR 
AE | © | mPa [eSensesuerermecspapn 
spismosi =| vo | mers. | SPI3 MOSI (Master Out, Slave In) pin. 
pens |_| wr fossa opmseSmen 





EPWM0_CH4 MFP12 |EPWMO channel 4 output/capture input. 
SDO_DATO | vo | MFP3_ |SD/SDIOO data line bit 0. 

SCO_CLK ieee | MFP6 {Smart Card 0 clock pin. 

EPWM0_CH5 MFP12 |EPWMO channel 5 output/capture input. 


BPWM0_CHO = MFP13 |BPWMO channel 0 output/capture input. 


| fosfvss hos|vss MFPO_ |Ground pin for digital circuit. 


104 |Vpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


105 Per sv MFPO_ |General purpose digital I/O pin. 
EBI_AD10 | vo | MFP2_ _|EBI address/data bus bit 10. 
SC2_DAT | vo | MFP4_ |Smart Card 2 data pin. 


laspiomisoo | vo | mers. | Quad SPIO MISOO (Master In, Slave Out) pin. 

soso | © | wire fasobidexmmnon | 
SPI1 MISO (Master In, Slave Out) pin. 

paar | © | wFP?_JuanTecamtansnnrcupion | 
paare-sors |_| | wre [onrteeareseenpnon | 
aon | vO | wre ftatvesscommsoin. 
laspiomosio =| vo | mrs | Quad SPIO MOSIO (Master Out, Slave In) pin. 

pozcu [0 | wre [inarcuvzooamm | 
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Pin Pin 


lesomcuk MCLK MFP5_ |I2S0 master clock output pin. 
SPI1_MOSI es MFP6_ _|SPI1 MOSI (Master Out, Slave In) pin. 
UART3_RXD feet MFP7 |UARTS data receiver input pin. 





iso | | wre fecraamnnnonmuan 
a 
fcarwmn | 0 | wee [ovoncwa2nowrom 


Ce 
fanr-rmts [0 | weer [oso eat sowoopapm 
eosin | 0 | wre [acim ventenen 
fannie | 0 wri os amomnoroupapm 


108 MFPO_ |General purpose digital I/O pin. 
EBI_AD13 MFP2_ |EBI address/data bus bit 13. 


soznst [0 | wee [inarcuvzrewtn | 
sono | © | wire fesoaecumon i 
paara-sove |_| | wer [onrrecareswerpnon | 
jor swbsus [0 _| wre [ci sve susus pn Puts CONTROL | 
pram [_1 | wre onnrraa coven | 
aso | 10 | ire eiacoescanowts | 
laspiomisor =| vo | mers | Quad SPIO MISO1 (Master In, Slave Out) pin. 
sozsco «| 1 | Ps [inancadzcaneowsin | 
jesouncx |_| were fasten ihctanelaeckoupsipn 
pare | © | wFPr_JiaRTecaatarsneroupion | 
paar | © | wFPe JuanTocaavarsnnroupion | 
Os 


Mar 30, 2018 Page 174 of 401 Rev 1.00 





NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


Ea 


fas [wes fina 
laspio wos | MOSI1 laspiowosn =| vo | mers. | Quad SPIO MOSI1 (Master Out, Slave In) pin. 
paar [1 [wer [onnreaawcovernouan | 
paaro rio | 1 | MP6 JuanTocamreonermptnin | 
pmo [10 | wre [epoca sousuapiemm 
rpm | 1 | ero feowraipumeeedatavoon | 
a 
seine | 1 | Pe [inancadteaavewsin =| 

Eee —— = Ground or a for digital circuit. 


26 | 38 | 50 | His |tno cap His |tno cap CAP | FPO | Loo output, 


114 lVpp MFPO_ |Power supply for I/O ports and LDO source for internal 
PLL and digital circuit. 


SE 
seat + re nae 
_feanvenst [1 [errs poussemnsoisewsrsneem 


28 |41 153 PB.15 MFPO_ |General purpose digital I/O pin. 
EADCO_CH15 MFP1  |EADCO channel 15 analog input. 
SC1_PWR eee | MFP3_ |Smart Card 1 power pin. 


40 |52 5 |pcra Pos 14 | FPO. | | FPO |General purpose digital Opin. = purpose General purpose digital Opin, = V/O pin. 
EBI_AD11 = MFP2_ _|EBI address/data bus bit 11. 
SC1_nCD fers MFP3_ |Smart Card 1 card detect pin. 


EBILAD12 MFP2_ |EBI address/data bus bit 12. 
SPIO_SS MFP4_ {SPIO slave select pin. 
USCIO_CTL1 MFP5_ |USCIO control 1 pin. 
UARTO_nCTS nel MFP6_ _|UARTO clear to Send input pin. 
UART3_TXD Es MFP7 _ |UARTS data transmitter output pin. 


12C2_SMBAL ei MFP8 |I2C2 SMBus SMBALTER pin 
EPWM1_CHO MFP11 |EPWM1 channel 0 output/capture input. 
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[| eS TMO_ TMoext MFP13_ |TimerO external capture input/toggle output pin. 





USB_VBUS_EN = MFP14_ |USB external VBUS regulator enable pin. 
HSUSB_VBUS_EN i on MFP15_ |HSUSB external VBUS regulator enable pin. 


29 |42 154 PB.14 MFPO_ |General purpose digital I/O pin. 
EADCO_CH14 MFP1  |EADCO channel 14 analog input. 
EBI_AD13 MFP2__ |EBI address/data bus bit 13. 
SPIO_CLK MFP4 __|SPIO serial clock pin. 


a 
fanro-nars [0 | were [para manstoSowoopapm 
penr-neo |__| wer [iarosmarenerreson 
ace smsus | 0 | wre [aces sosuspn PuBCONTROCR 
ES 


SPIO MISO (Master In, Slave Out) pin. 
paar | © | MFPe juanTocaatansntrcupion | 
parents | © | MiP? JiARTewautwsowounapn | 


30 |/43 |55 1118 |PB.13 MFPO_ |General purpose digital I/O pin. 
EADCO_CH13 MFP1  |EADCO channel 13 analog input. 
DAC1_OUT MFP1_ |DAC1 channel analog output. 
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Pin Pin 


EBI_AD15 MFP2_ _|EBI address/data bus bit 15. 
SC1_CLK te MFP3_ {Smart Card 1 clock pin. 
SPIO_MOSI MFP4_ |SPIO MOSI (Master Out, Slave In) pin. 


penne |__| were [earosmarenverneson 
fan-rors [1 wer [osradowsowinmtnn 
fonaco | 1 | wre posomnewcaiennetpe 


58 1121 |Vrer MFPO_ |ADC reference voltage input. 
Note: This pin needs to be connected with a 1uF 
capacitor. 


AVSS MFPO_ |Ground pin for analog circuit. 


MFPO_ |Power supply for internal analog circuit. 


CR 
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VO 
A 
123 |PB.11 VO MFPO_ |General purpose digital I/O pin. 
EADCO_CH11 MFP1  |EADCO channel 11 analog input. 
EBI_ADR16 | o | MFP2_ |EBI address bus bit 16. 
UARTO_nCTS hea MFP5_ |UARTO clear to Send input pin. 
: 
VO 
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Pin Pin 


spsss Ss MFP11_ |SPI3 slave select pin. 
HSUSB_VBUS_EN Beene MFP14_ |HSUSB external VBUS regulator enable pin. 


62 MFPO_ |General purpose digital I/O pin. 
EADCO_CH9 MFP1  |EADCO channel 9 analog input. 





EBI_ADR18 eee il MFP2_ |EBI address bus bit 18. 
USCI1_CTL1 MFP4 |USCI1 control 1 pin. 


pare | © | MFPs JuanTocaatansnnroupion | 
paamisers | 1 | wiPe JuanTvcmrosmdinmupm | 
orswen [© | wr [ecravewswentensn =| 
SPI3 MISO (Master In, Slave Out) pin. 

Lt | wre [eneratinern7ienin | 


63 |126 eres sto MFPO_ |General purpose digital I/O pin. 
EADCO_CH8 hae MFP1  |EADCO channel 8 analog input. 


fousono | 0 | wre iawesnmene 
fanroreo |__| were [oamosnavevermeaom 
faaricnmrs [0 | were [oa eantiosotoupapn 
eosmsis | 0 | weer [aor sen seouspn Pub CONTOCR 
gp mos! | v0 | wri [SpiemOsi (Master Out Slaven) in 

ie | oro [eontonntompuan 
Foun | 0 | were [eaiovonewneomicounaon 
fac | 0 | wre own veniam 
fannie | 0 | were [peri atnonnroupaom 
fairs | 0 | wre [tcaseroauppn 
Erwm-snmco [1 [orn fwnemeomien 
iis [1 [wre eonanonntsreuen 
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Pin 


luse.veus st | VBUS_ST MFP14 |USB external VBUS regulator status pin. 
ACMP0_O eee MFP15_ |Analog comparator 0 output pin. 


MFPO_ |General purpose digital I/O pin. 
EADCO_CH6 MFP1  |EADCO channel 6 analog input. 
EBI_nWRH ieee il MFP2_ |EBI high byte write enable output pin 





pwc | | wes fowiemreewmet 
panne [1 wee fan ase womens 
foccx | © | wer fnsoorenacunann 
causes | 0 | wre fslepsonasomiom 
Erwn-enwccr [1 [ wer frwnrener monn 
Cc A 
ise veer | © | wr fsbevena vusiemneromicpm 
pono [© [wis fneonpanertosenen 
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OQ 


4.2.6 M487 Series Pin Description 


oo ae 
esvoro (| 0 | wre eslawessnweo 
RC RAN REFCUK [1 | NFPA _[EWACRMIooonee sip 
SPI1 MISO (Master In, Slave Out) pin. 

passe [0 | wer [oars ns voanrcapaa 
sore | © | wre financasoooaon 
js-scue | 0 | wri [esvoicecoumaon 
a 8 


EADCO_CH4 Po MFP1  |EADCO channel 4 analog input. 





power | A wert facinawarspstenpatom 
fsison «| O | nrre fslawosnwonn 
fsmc.nucrioo | 1 | we AACrevecumnmera 
SPI1 MOSI (Master Out, Slave In) pin. 
a 
som | © | oreo esomwreccoapapn 
Ie [rs Bceratnencrreston 
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fesore | © | wire Bledieesomre 
MFP3__|SD/SDIOO data line bit 1. 

necro |_| wipe [EWAGRWRecoveDambeBr 
pam | © | NS [AAT dorsniterupupm 
pasmts [0 | weer [iarteronesiosedcumen | 
poorst | © | we [inarcuooemon 
sof | wo Jesodomiman i 
fet | aris foramen 
aor | 0 | wre feiacimsomnrs 
ne-ronsov [1 [wipe [FWAGRMICarerSesaRoee Damp 
parr 1_| we [lant daareovormouon | 
paare-sors [1 | wih? [UARTScmarosonimpatnin 
poopwn [© | wiPe [snancwvopowrnm 
sooo | © | wo [esodamomunn 
fret | aris [oreo 
oom | 0 | wre fetaomsomns 
parvo [© | ws [oarrodaaveroniwroaptnin | 
SPI3 MISO (Master In, Slave Out) pin. 

pooseo | | wee [inarcusocasaneann | 
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femme || | Fert [rests mtouepm 
MFP12 |EPWM1 channel 0 output/capture input. 

powa.0 | © | wis [wabocomararooumman | 
anon «|| Nee eslacaessommns 
paamo-rio [1 | wpa [iatTodamrcsiermpmpm 
spe_vos! | vo | Fre [spre mos (aster Out Stave In pin 

earcer |_| wer [emerowcanuewnttieatpn | 
pour || wr ftpconmuamrtouatnn 
a 
pars [© | wr [oartodaaverontwroapann | 
ano _| © | wre faninavannmrow | 
ears |_1 | wren [eandcanmeuntimeaoon =| 
fason7 «| © | wire Biadieesowmnn 
parr [_1 | wie? [uatTodamrsshermpnpm 
a 
ausors | 0 | wre [esloaosmene 
poo | © | mrs fosomnccxouunn | 
amc rwicrvenn |__| ers [eWACRuNFowveOamtronmpapm | 
pare [© | wie? [uanTadamvaronterovptnin 
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lzsoirck =| | mrt | 12S0 left right channel clock output pin. 

EPmo-eraco [1 | wets frmositeoneuen = 

Ea 

pamtenio [1 | WT [oarteanrectormouon 
F fatfatiss MFPO- |Ground pin for digital circuit. 


Vop MFPO- |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit 


Operational amplifier 1 output pin. 
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MFP9 |BPWMO0 channel 0 output/capture input 


MFP10 |EPWMO counter synchronous trigger output pin. 
MFP13_ |TimerO external capture input/toggle output pin. 





ce ia 
13 | 13 |PA.11 MFPO_ |General purpose digital I/O pin. 
ACMP0_PO MFP1_ {Analog comparator 0 positive input 0 pin 
EBI_nRD 6" | MFP2_ |EBI read enable output pin. 
| 
: 
| 
| 
lil 


NuMicro® M480 
nuvoTON 32-bit ARM® Cortex®-M4F Microcontroller 


EBI_nWR za MFP2_ |EBI write enable output pin. 
SC2_RST Le | MFP3_ |Smart Card 2 reset pin. 
SP12_CLK MFP4_|SPI2 serial clock pin. 
USCIO_DATO MFP6__|USCIO data 0 pin. 





SD1_DAT2 MFP5_ |SD/SDIO1 data line bit 2. 

I2C2_SDA MFP7_ |I2C2 data input/output pin. 
BPWM0_CH1 MFP9 |BPWMO channel 1 output/capture input. 
QEI1_INDEX za MFP10 |Quadrature encoder 1 index input 
ECAPO_ICO a | MFP11_ |Enhanced capture unit 0 input 0 pin. 


TM1_EXT MFP13_ |Timer1 external capture input/toggle output pin. 
DACO_ST La] MFP14 |DACO external trigger input. 


Ea 
SPI2 MISO (Master In, Slave Out) pin. 


Ce 
pea | oreo fcucerecerteeamen 
fowraci |__| afer [emuneedcoueuntovewtien 
a 
sczox | © | we fononcunzemcen 
SPI2 MOSI (Master Out, Slave In) pin. 

panier pas aecomerenom 
a BS 
fonrace | 1 | wren [emnsedcoueuntonew2on 
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ee lee eae ae ea iene 


Timer3 external capture input/toggle output pin. 
Int ets | External interrupt 4 input pin. 
17 | 17 General purpose digital I/O pin. 
econo | 0 | wre [eslawesnwore 
pearco (|| Ns [inatcaazcanesesom 


parc | © | wes _fviemnniooan 
pana | © | wer _farrocanvanmromtpa 
pmo dt o [wie oon 
a 


18 | 18 |PD.12 MFPO_ |General purpose digital I/O pin. 
OPA2_O MFP1_ |Operational amplifier 2 output pin. 


fauncso | © | wee folepsoeaoomann 
pap [1 | wes fiero 
Ec 
pen mock |__| win fomarnee nav oneepn 
a 
soc st | 1 | ww fxccoonmnavmoen 
ca 
a 
paar | © | Fa _farricomtanmronmtom 
pan | © | wee fowemrenaniooaee 
a 
a 
faucse | 0 | wre folepsoeaomaon 
Ce 
panmo | 1 | wee faweeroermen 
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FER SSS Ee mil 


QEI0_B MFP10 |Quadrature encoder 0 phase B input 
INT7 MFP15_ |External interrupt 7 input pin. 


MFPO_ |Ground pin for digital circuit. 


Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 
General purpose digital I/O pin. 
EBI address bus bit 8. 
r 


12C0 clock pin. 

12C1 SMBus SMBALTER pin 

UART2 data receiver input pin. 

CAN1 bus transmitter output. 

UART1 data transmitter output pin. 

General purpose digital I/O pin. 

eeacra =| | mera | EBI address bus bit 9. 

jor swesus | © | HFPe [BCT SuBweNBSUS pn PuBLe CONTROL) 
pare | © | wFPe [uART2vomtaronteroatnin 
ammo | | wer [ono neon 
pamriro [+ [ws anti daeresvermonan | 
acorn | 0 | we [eslawestwnnn 
eooswea [0 | wees |cosnewevenTenon 
facone | 0 | wre [eblawesownre 
jeco-swesus [0 | webs [cvanse svBSUSpin(riBie CONTROL) 
econ [0 | wre [eblawesowone 
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spi2miso. | vo | mrs | SPI2 MISO (Master In, Slave Out) pin. 
= ies Timer2 event counter input/toggle output pin. 
24 | 28 Pear | vo | mero | General purpose digital I/O pin. 
fesonis «|| (wre Blontessowoe 
spi2mosi | vo | MFPs SPI2 MOSI (Master Out, Slave In) pin. 
raMens | 10 | wrPio raPeRmecormeppns 
a CM cM ce 
fesonie «| | (wre Blontessowms 
ponseo «|| wFPo [snancavocawomapm 
soci | © | Ne [esontceaoupuon 
rowers | 00 | wero [nwrencowcoremans 
se NC 
fesonie «|| (wre Biowtossowone 
poop | © | wre [inatcacopowren 
jsocx | 0 | were fesomasmoocouapn | 
rowers | 00 | wrrio fmwrencowcoremans 
2G) AC 
aon _| 0 | wre [eslawesnwm 
poonst | © | wrPo [snarcavoreeaon 
a 
rowers | 00 | wero [nwrencowcoremame 
ae eee 
EE a 
poops | 10 | wrPo [snancavouampm 
sono «| | (wre fesoanaowmua 
spiomiso. | vo | MFPs SPIO MISO (Master In, Slave Out) pin. 
pare | © | MFP6_JART¢domvaronterowptnin 
TAMER! | 10 | nFPio aNPeRseaoreepinn 
Sy CCN 
enone «| wre Biowtessowos 
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cs Description 
SCO_CLK za MFP3_ |Smart Card 0 clock pin. 
l2S0_LRCK Le | MFP4_ |I2S0 left right channel clock output pin. 
SPIO_MOSI MFP5_ _|SPIO MOSI (Master Out, Slave In) pin. 
UART4_RXD [at MFP6_ |UART4 data receiver input pin. 


EBI_nCSO Ea MFP7 __|EBI chip select 0 output pin. 
TAMPERO MFP10_ |TAMPER detector loop pin 0. 


PPR [ brane ieee 
and digital circuit. 
paren [1 | wire [iatTadamrcsiermpnpn 
pamverers [1 | wpe [oartzcearesowieunn | 
mo-sine. oor [0 | we [erm canersevonnctaaeroupapn | 
Sc 
frmoost [1 | ores fcoenenainineimem 
parva | © | re [oarrzaaveronnwroapatnin | 
pamvenmts [0 | wpe [iartzronesiosedoomen | 
peeour__|_0 | wrrio [enorasareeiteonesoupapn ————_—| 
i 
feson7 «| © wire Bladioesowon 
pars | © | webs [oar daaveronneroapann | 
= 
aon | 0 | wire feiaciesommres i 
paren [1 | webs [oariedaareovormouon | 
: 
acoso | re [ebaarosmens 
parsons [0 | whe [iarteronesiosedcomam | 
pane NFS lanedomvrsnieropupm 
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| : 


MFPO 
Po [wre 
pio ares 
Pe 
| 1 | MFPs | UART4 data receiver input pin. 
12CO data input/output pin. 

Timer3 external capture input/toggle output pin. 
[io | wre 
Po [wre 
Master In, Slave Out) pin. 
io are 

Do [wre 
SPI1 MOSI (Master Out, Slave In) pin. 
General purpose digital I/O pin. 

Po [wre 
SPI1 serial clock pin. 

General purpose digital I/O pin. 
al 

Lee 

ae] 

ac] 

[20] 

[ae] 

ro 

cs 

Ea 

Le] 

ie] 


wolc};]cl]oy]m 
S|S|S| 3] a 
ea et 8 
el} eis] oS 
* 1181s] * 
SGlole 

K 


Uv 


n m U m 
Dl} o |x w | : 
i Is oa lS 
5| 3 : 
nm| (oo) 


SPI1_MISO 


m i?) wn m i?) E€ Yn m i?) 
ea >| T)/}2)/2 
g|e}si/e/e8 J} =|2]38 
asi/s/f/e]a a Ds qa;}2 
ojo |/@2laojfsos -_ o|o 
Os 2 |e |S B/2/8)§ 
oO ce) 5 2 xe} 
fox for alo 
£18 -¢|3 slalel8 
77) oO 77) oO nolo 77) oO 
aZ}a aT ]}ea o/|/2/S]/ea 
aie ole a ee ee 
n}e a |e aaa 
r FY 7 D = x : i) 
» —s 5 ° = 
= = 2 c = 
Oo oO Sis Oo 
Z. Z. oIS ZT. 
> > = io: > 
= 


P 


43 
SPI1_CLK 


EBI address bus bit 0. 
co 
General purpose digital I/O pin. 
EBI chip select 0 output pin. 

cs 

[res faco skp 

External 4~24 MHz (high speed) crystal input pin. 
BPWM1 channel 0 output/capture input. 
co 
ree fate 
UARTO data receiver input pin. 
12CO data input/output pin. 
cm 
External 4~24 MHz (high speed) crystal output pin. 
BPWM1 channel 1 output/capture input. 
co 
cs 


37 
BPWM1_CHO 
38 | 46 : 
QSPIO_CLK 
XT1_OUT 
BPWM1_CH1 


Mm] U m 
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Io~N | 
> > 
iw) iw] 
Dv aD 
oO —_ 
po | Cc ep) m 
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fF and digital circuit 


41 | 49 MFPO_ |General purpose digital I/O pin. 
EBI_ADR10 | | MFP2_ |EBI address bus bit 10. 
EMAC_RMII_MDC Eo] MFP3_ |EMAC RMII PHY Management Clock output pin. 


ova | © | wee fevicenomton 
paseo | © | wer _farrosanvanmromtpa 


EPWM0_CHO MFP10 |EPWMO channel 0 output/capture input. 
TRACE_CLK fee | MFP14_ |ETM Trace Clock output pin 
12S0_MCLK P36 :] MFP4 _ |I2S0 master clock output pin. 
UART2_RXD [aed MFP7 |UART2 data receiver input pin. 


EPWM0_BRAKEO a | MFP11 |EPWMO Brake 0 input pin. 
ECAPO_ICO za MFP12_ |Enhanced capture unit 0 input 0 pin. 

42 | 50 MFPO_ |General purpose digital I/O pin. 
EBI_ADR11 [ae | MFP2_ |EBI address bus bit 11. 
EMAC_RMII_MDIO MFP3_ |EMAC RMII PHY Management Data pin. 
SPI2_MISO MFP5_ |SPI2 MISO (Master In, Slave Out) pin. 
USCI1_CTLO MFP6- |USCI1 control 0 pin. 

EPWMO0_CH1 MFP10 |EPWMO channel 1 output/capture input. 
EPWM0_BRAKE1 [4 MFP11 |EPWMO Brake 1 input pin. 


ECAPO_IC1 za MFP12_ |Enhanced capture unit 0 input 1 pin. 
TRACE_DATAO Ea MFP14_ |ETM Trace Data 0 output pin 


mc. nce | 0 wero [OmCRTammommemo 
a 
SPI2 MOSI (Master Out, Slave In) pin. 

pana | 0 wer oarroausvanonneoopiom 
eronnenaceo | 1 [wer frwmreteompnon 
fovrace |__| were emnsescoue ntowewzon 
race owtw | © [orev fetteseoueromton 
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43 | 51 |PE.10 MFPO_ |General purpose digital I/O pin. 
EBI_ADR12 zz MFP2_ |EBI address bus bit 12. 


NuMicro® M480 
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44 | 52 |PE.11 MFPO_ |General purpose digital I/O pin. 
EBI_ADR13 [ee] MFP2_ |EBI address bus bit 13. 
EMAC_RMII_TXD1 Les | MFP3_ |EMAC RMIl Transmit Data bus bit 1. 
SPI2_SS MFP5_ |SPI2 slave select pin. 





ovo | © | wee fasouteomaom 
panne [1 | wer _farrownnenwneipe 
paarirors [1 | wee _farricnorosinivenon 
Eewcsnacei [1 [we rem atermmaon 
foariice | [wie frase inen@on 
Trace one | © | wb frvaceban2oanaon 
rausona | 0 | wre fassemmenie 
nc ruren |_| wa fcr Tenant cmbeaomaon 
esmox | © | wee fot cmconuan 
paarinmrs | © | wee _fiarrienenwsawoamaon 


ECAP1_1IC1 fae MFP13_ |Enhanced capture unit 1 input 1 pin. 
TRACE_DATA3 er | MFP14_ |ETM Trace Data 3 output pin 


46 | 54 |PE.13 MFPO_ |General purpose digital I/O pin. 
EBI_ADR15 Ea MFP2_ |EBI address bus bit 15. 
12C0_SCL MFP4 = |12C0 clock pin. 


fano-res | © | wea _fcrseresnoniomian 
panne | © | wes _fiarrvenetwsawoamaom 
paarino | © | re far comtanmronatpn 
fcariico | 1 | wie fmsanueontrmenoon 
eaurone | © | wre foesmenmenre 
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|| EMAC_RMII_REFCLK zs MFP3_ |EMAC RMIl reference clock input pin. 





I2C0_SDA MFP4 _— |I2CO data input/output pin. 


panracrs | | wes [eartisesresewipaen 
panrmo | 1 | we [oar anesestermouton 
oc mame | 1 | wes funcnufeswecumnmme 
SPI1 MISO (Master In, Slave Out) pin. 
paseo [0 | wFPe [uaTecomuersmnerooptpn 
pozpwn [0 | spe finoncucznomrin 
panmacrs | 1 | wer [lartocesresewipaen 
or swea | 0 | nrpe fecrsuewoventTenn 
ist | we fatness 
mc maior | 1 | wes scr feewecumnmmn 
SPI1 MOSI (Master Out, Slave In) pin. 
paaemio [1 | ws [oars eeveriptnin 
poze [0 | sete finoncuezmeen 
panos | © | wer [oarto vaste Soup 
eo swesus | © | wpe [ecisnus svesUS pn ub CONTROLSH) 
er eaematnomin 
ac cro |_| NFPS_ [NAC RN Crkr Sesame Dasipaom | 
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paren 0 [ar oatonsnmnen apse 
pewro_war |__| we fa onnenerowedon hepa 
A 
fuvo-rume |_| wFo_fnoRulReaveoancrermeom 
forse | wes fosootewsenmmuon 
sxx | © | wre fnmcaveaonon 
paaroni [1 | wer _farrosennsawneipe 
peweswat |__| we fa anne weeon epson 
i 


| FPO. | | MFPO |Groundpinfordigital cut, = pin for Ground pin fordigitalcicutt, = circuit. 


23 | 53 | 61 eee MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and fee circuit. 


| 24 | 54, | 24 | 54, fe2|ivo.cap fe2|ivo.cap CAP | FPO | Loo ourputping 


(sa 
seme | 10 | wre [prmaanzpnrramdnwrs | 
laspiomisor =| vo | mers | Quad SPIO MISO1 (Master In, Slave Out) pin. 
spresweu [v0 [webs [Bri esmaseroeckouutnn | 
soon | 1 | ps 08001 conmardsesoon | 
pease 1 | we [inarcuvzcaaaweann | 
pamtoners |__| Neer [usntocsrosmainuon 
pants [© | NPS [lane 
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|) CANO_TXD [6-3 MFP10_ |CANO bus transmitter output. 





BPWM0_CH5 MFP12 |BPWMO channel 5 output/capture input. 


ew_noex |__| MFPs [atone erowroniormet 
Quad SPIO MOSI1 (Master Out, Slave In) pin. 

SPIO 12S master clock output pin 

EA 
sooneo «|| wFPe [snancavocawomapm 
pamtorats [0 | wer? [uantovewestwsentoainm =| 
paar |_| wre [oars wearin 
emer | + | wre fom nwcowrma 
eek || WP [nso meee optaseamet | 
poopwn | © | wiPe [snancavopowrnm 
pare «|| WFP? JARTedomtaronteroaptpin 
PARTIR [© | MFP6_ [ART domtaronterowtnin 
es | ars fatto rewrote ret 
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|| SCO_RST Ea MFP6 |Smart Card 0 reset pin. 





UART4_RXD fost MFP7 |UART4 data receiver input pin. 


a 


29 | 59 | 67 MFPO_ |General purpose digital I/O pin. 
SPIM_MISO MFP2_ |SPIM MISO (Master In, Slave Out) pin. 
QSPIO_MISOO MFP3_ |Quad SPIO MISOO (Master In, Slave Out) pin. 
SD1_DAT1 MFP5__|SD/SDIO1 data line bit 1. 


SPIO MISO (Master In, Slave Out) pin. 

parvo | © | wr [oartovaaveronneroapann | 
parrots [1 | ws [vant oearesowieupn =| 
pacer [1 | ores fact enmnainipeinem 


spas! | 10 | wrps [spo MOSI (Master Out Saver) pin 
souox | © | wee fnmcasoeoxon 
a 
paarinmrs | © | wee _fianrienesawowsaom 
post [1 [wis pacoonwnnvonwi 
[ele in |» | wre fomannmravens 


30 MFPO_ |General purpose digital I/O pin. 
SPIM_MOSI MFP2_ |SPIM MOSI (Master Out, Slave In) pin. 
QSPIO_MOSIO MFP3_ |Quad SPIO MOSIO (Master Out, Slave In) pin. 


EBI_AD8 MFP2_ |EBI address/data bus bit 8. 
UART2_TXD |e MFP3 _ |UART2 data transmitter output pin. 
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CANO_TXD za MFP4 _|CANO bus transmitter output. 
sornco _ncD sornco MFP5_ |SD/SDIO1 card detect input pin 
it: 71 |PE.15 | v0 | MFPO_ |General purpose digital I/O pin. 





EBI_AD9 | v0 | MFP2_ |EBI address/data bus bit 9. 
UART2_RXD za MFP3 _ |UART2 data receiver input pin. 
CANO_RXD tj MFP4 _|CANO bus receiver input. 


ee eo eee External reset input: active LOW, with an internal pull-up. Set 
this pin low reset to initial state. 

ssfes]refpro | 1 | Po [omen agiaionn 

paris [© | re [vant daaveronneroaptnin | 

joepar | wre foramesmbaner anon | 

z 

parm [1 [wire JAR dawrsshermpmpm 

Jomo | | rhe [twig ceenerdomoin 

paaresors [1 | wee [iatTecmrtsonimpanin 

repos | 00 | ro [sowaipumssamiaOon 

ose |v | re [esaarosinansone | 

panvenmts_|_0 | ers [ianTewaustwsontoainn =| 

mhpes____| 00 | ro [sowaipunssamaoon 

CE 

ee 
laspiomisor =| vo | mrP4_[auad SPIO MISO1 (Master In, Slave Out) pin. 

Fa 

ors ——[ 00 | were facroomon 

moo | a oanonranmiopn 

paramo [© | wert lars aaveronnwroapanin | 
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EPWM1 channel 0 output/capture input. 

General purpose digital I/O pin. 

EBI address/data bus bit 4. 

Quad SPIO MOSI1 (Master Out, Slave In) pin. 

scinco ft] Smart Card 1 card detect pin. 

a 
prema [+ | wre [oante ae weavermputnin 
momo |__| wrrio fomowseeverims =| 
paar |+ | wri oars weer 
poiewn | © | wFPe [SnanGauiponrnm 
soci | © | HFPO [as0nasrdiswoamtan 
SPI1 MISO (Master In, Slave Out) pin. 

luartanats = | | mre | UART2 request to Send output pin. 

eoosuea | 0 | wre [ecosnewsvenTenon 
ean | 0 | wrrio fom tcrannioroma | 
paar | © | oe ARTocomtaronteroatnin 
porrsr | © | Nees [inatoaartem 
sor | mre fesocaainmnm 
SPI1 MOSI (Master Out, Slave In) pin. 

praraners [+ | were [onrtedearoseaimaan 
jaca swesus [© | wrPo [aco suo BSUS pn PuBie CONTROL) 
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oe CAN1_RXD ie MFP10_ |CAN1 bus receiver input. 





a 
sprmmiso. | vo | MPs | SPIM MISO (Master In, Slave Out) pin. 


QSPI0_MISOO | v0 | MFP4 |Quad SPIO MISOO (Master In, Slave Out) pin. 
SC1_DAT |e MFP5— {Smart Card 1 data pin. 


jv | © | wee fasnumowaom 
Cc 
powro.o | © | we freanmenerowupuon 


40 | 74 | 82 MFPO_ |General purpose digital I/O pin. 
EBI_ADO MFP2_ |EBI address/data bus bit 0. 


spmMosi | vo | MFP. | SPIM MOSI (Master Out, Slave In) pin. 

laspiowosio =| vo | mPa | Quad SPIO MOSIO (Master Out, Slave In) pin. 

souax | 0 | ws finoncawrematon 
sono | 0 | we. fesoetagrenmscmacomnaom 
a 
Sa 


| [75 83 | Ms | FPO | Ground pin fordigital circuit, =| 


ree Pf essere 
and digital circuit. 
77 | 85 Pag Pag | FPO | | MFPO |General purpose digital Opin purpose General purpose digital Opin, = /O pin. 
aS 


BPWM0_CH5 MFP12 |BPWMO channel 5 output/capture input. 
| | 7 | 86 | PG.10 MFPO_ |General purpose digital I/O pin. 
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: 
: 
SPIM MISO (Master In, Slave Out) pin. 


sox | © | were fosooremsomnen 
SPIM MOSI (Master Out, Slave In) pin. 

soum> |__| were fosooreewaeamenon 
a 
soot || ores socoenenat meme 
banat | © | whe [oarrowansosenomaon 
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lil PG.14 MFPO_ |General purpose digital I/O pin. 
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yy SC2_PWR za MFP7 {Smart Card 2 power pin 





scinco | ts ]omre | Smart Card 1 card detect pin. 

parvo [© | we [oartovaaveronnwroapatnin | 
: 

paara-oovs [1 | wire [lanTocmarosenimpanin 

poanst | © | wer [snancavaeenpn 

paaro-rio [1 | wipe [iatTodamrisiermpnpm 
s 

SPIO MISO (Master In, Slave Out) pin. 

pave [© | ws [oartoaaveronnwroapatnn | 


spo_mos! | 10 | wees [spo MOSI (Master Out Saver) pin 

ce a 

scam | © | wer fncaseconon 
= 


95 Poof tt MFPO_ |General purpose digital I/O pin. 
EBI_AD13 MFP2_ _|EBI address/data bus bit 13. 


fonsco |__| wea fosococasenmmuon 
sczsco | 1 | wer fncaveanseoaan 
jose | © | wre fsnvicecomton 
paso | © | wea _farrecontanmromtoa 
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EAE i hl Ml iain 


lactse | tt MFP4_ |12C1 clock pin. 

sp2ss Ss sp2ss | vo | mrs | SPI2 slave select pin. 

ae || wFPe fomionesrenteroaba 
poze | 0 | weer [inatcaczpron 


Pani cre | 10 | FP [PIN che 2oupuae RR 
pen_noe | 1 | wera [etouesenierccnen 
pss.veus | P| were overs romussrexernis 
pas | 00 | wo [oenectnumeseapintOpn 
sone | © | wre [esinaswaesousann 
panamo [1 | ners aati eterno 
a 
pozret [0 | seer fnoncuczrmtnn 
pena | 1 wr [Oteaaue aie ptse Ae 

: 
soo | | sere fesocamimann CS 
panto © | wes [eartodievenmmrouaon 
SPI2 MISO (Master In, Slave Out) pin. 

a 
peor (LA | oe fission 

2) a 
sono O | wre [esiosecamnon 
pana mo | 1 | wes [oartocnereateruon 
spi2mosi | vo | MFPs | SPI2 MOSI (Master Out, Slave In) pin. 
cesoa | 10 | we [eteoannnounon 


SC2_CLK cal MFP7_ {Smart Card 2 clock pin. 
BPWM1_CH5 MFP11 |BPWM1 channel 5 output/capture input. 





EPWMO0_SYNC_IN ate | MFP12 |EPWMO counter synchronous trigger input pin. 
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leon eee cs aaa — 


| | | ussorai | MFP14 |USB_ identification. 
a 
[oo frefieuse voose > [wre 
EE ce a 
MF 
MF 





eae 5|HSUSB_VSS PO |Ground pin for HSUSB. 
6 }HSUSB_D+ PO |HSUSB differential signal D+. 


46 | 94 [106] 
47 | 95 HSUSB_VDD12_CAP MFPO_ |HSUSB Internal power regulator i ala .2V conning pin. 
oe 
96 | 108 | MFPO | FPO |HSUSBidentiicaton, = MSUSB identification, =| 
re 


=e 
A 

Ea 

zag: 

ENE 

eal 

Ea 

tele 

co 
Leelee 

Se co 

a Es 

ia Ee 

Kae 

Ee 

Rae 

ft Rae 

Rae 

RIE 

[ee 

ae) 

Ea 

za 

i] 

aE: 

EE 

EE 

[ete | 

ESE 

aes 

Eg 

Es 


re 
: 
FP12 |EPWMO channel 0 output/capture input. 

ME 

ME 

ME 

ME 


7 
; 
: 
: 


s 


: 
zi 
re 
: 
FP12 |EPWMO channel 1 output/capture input. 

ME 

ME 


EBI_nRD 
SDO_DAT3 


P3  |SD/SDIOO data line bit 3. 
SPIM_SS P4  |SPIM slave select pin. 
SPI3_SS MFP5__|SPIS slave select pin. 
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ee Description 
SCO_PWR za MFP6_ |Smart Card 0 power pin. 
lusciocty CTL1 luscioct1 | 0 MFP7 |USCIO control 1 pin. 
QEI1_B [ot] MFP11 |Quadrature encoder 1 phase B input 
EPWM0_CH2 | v0 | MFP12 |EPWMO channel 2 output/capture input. 


BPWM0_CH3 | vo | MFP13 |BPWMO0 channel 3 output/capture input. 
IE 100)112 Peas] tt MFPO_ |General purpose digital I/O pin. 


a 
poorest | © | ns [inarcusoeson = 
ew_noex [1 | wri [esate snoaronaocimn 
ppawo-cre | 00 | were rua cawet2oupsuem 

wirofees | 10 | wrPo fowommeoasiavOon 
ewcik [0 | we [ebionoarcmcouapn 
spmmiso. | vo | mPa | SPIM MISO (Master In, Slave Out) pin. 
spismiso. | vo | MPs | SPI3 MISO (Master In, Slave Out) pin. 
sooo [00 | wee [inetcasoaenm 
pon pare [v0 [ weer fiscowmonm 
ek | | Frit fava renro mace Rim 
ppawo-chr | 00 | were Puno caer Toupee 
wafippea ‘| 00 | wero [Secrpunaoaitavoon 
AE | 0 | wre [esansessiacnentioowmasm 
spmmosi =| vo | MPa | SPIM MOSI (Master Out, Slave In) pin. 
spis most |v | MFPs | SPI3 MOSI (Master Out, Slave In) pin. 
povcwx| © | were fivancasooewon 
pono | | wrer fisooeeaon 
es | + | wri [sauesnouropaetien 
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ae BPWM0_CHO MFP13 |BPWMO0 channel 0 output/capture input. 
ros}isvss MFPO_ {Ground pin for digital circuit. 


104) 116 }Vpp MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 


| 105] 117 MFPO_ |General purpose digital I/O pin. 





Quad SPIO MISOO (Master In, Slave Out) pin. 

jso-scux | 0 | ws [esvotcncoumuon 
SPI1 MISO (Master In, Slave Out) pin. 

paar [0 | WT [oars vonentrcamai 
paar nors [1 | wre oars cearo ina 
Quad SPIO MOSIO (Master Out, Slave In) pin. 

sczcux «| _0 | wre [man card cock pin 

sewer | 0 | ws [esvmasercecoumion 
SPI1 MOSI (Master Out, Slave In) pin. 

pare [|| wer [iARTodamromermpmpn 
pases [0 | wo [lartiremestesowouipn 
pezpwn | © | wiPe [Snancavapowrnm, 
a 
passes [0 | WT [lartovenmsteSowoupipn 
jor swear | © | were fecrSvBSweATERpn 
pasrio | 0 | wrPio amr aastonniereupapn =| 
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ea Description 


QSPIO_SS | v0 | MFP3_ |Quad SPIO slave select pin. 
scarst RST scarst MFP4_ |Smart Card 2 reset pin. 
12S0_DO Es MFP5_ |I2S0 data output pin. 


pees «00 | we [pensation 
paars.nots || WFP? [aTocmarwSenimutnin 
ject swesus | © | wre [ects SveSUSpn PuBSCONTROL SH) | 
CS a 
parm wreio ART domes 
a 
Ea 
Quad SPIO MISO1 (Master In, Slave Out) pin. 
ES 
sone | © | nrPs_fasonigcanetemommapm 
pare | 0 weer aTedomeromteroupuon 
pao © were aTodomeronterouton 
Toff ———«d WO | wrPo_[sowatpopeoapitOnm 
Ea 
laspiowosn =| vo | mrs | Quad SPIO MOSI1 (Master Out, Slave In) pin. 
pane) weer Tecoma 
panniers aTodomrssrnmas 
Epawo-crs | 1 | wreir [epinOchns Soaputesemea 
ifs «(WO | wrPo [sowrtpopesapOmm 
canes =i were fstcipseesommuion 
Ea 
ES 
poipwe | © | wrPa finanGadi nomen 
Epano-crs | 10 | weir [epochs Soapewive mea 
7 
eanese © | wee eipssecomuon 
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yy SPI3_CLK MFP3___|SPI3 serial clock pin 





sc_rst =| |r | Smart Card 1 reset pin. 
aun |0 | ere [tower wivombeowutnn =| 
SPI3 MISO (Master In, Slave Out) pin. 
eecawan [© | ere [esrianorewiowanccamion | 
jsp_vost | v0 | _wFps_ [spremost aster Out Slave in pin. 

12 


EPWM0_CHO MFP11 |EPWMO channel 0 output/capture input. 


MFPO_ |Ground pin for digital circuit. 


Ms 


A MFPO_ |LDO output pin. 


51 1114] 130 MFPO_ |Power supply for I/O ports and LDO source for internal PLL 
and digital circuit. 
2 7115)13 MFPO_ |General purpose digital I/O pin 
MFP2_ |EBI address/data bus bit 11 
USB_VBUS_ST 
16 


EBIAD11 
SC1_nCD ia MFP3_ |Smart Card 1 card detect pin. 
HSUSB_VBUS_ST [a 

: 


SPI0_I2SMCLK SPIO 12S master clock output pin 
53 | 1 132 )PB.15 

EADCO_CH15 

EBI_AD12 

SC1_PWR 


1 


S 
LDO_CAP 
Vv 
1)PC.14 


QSPIO_CLK 


MFP6_ |Quad SPIO serial clock pin. 
MFP11 |EPWMO counter synchronous trigger input pin. 
MFP13_ |Timer1 event counter input/toggle output pin. 
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aa Description 


luarta xo] | mrre | UARTS data transmitter output pin. 

lace sMBAL SMBAL lace sweal =| | mre | 12C2 SMBus SMBALTER pin 

cpm cw | 10 | wer [erwin cums oowbuanwenen | 
rwo-ext | 10 | ws [neo onunelcaueinuengeounapn | 


pseveusen | 0 | wrris [isbonoraveusromiarateon | 
pov [0 [ er ftom vetoes 
poses [ier fate cwesee 
perst | © | ws [inarcuoremon 
paomts [© | we [vartoronesiosedcomen | 
paver [1 | wr [oartedanreovermouon | 
ace swasus | © | wiPe [ace evBwe BSUS pn Pubs CONTROL) 
exo fo fms fiowon 
SPIO MISO (Master In, Slave Out) pin. 

pao [© | we [oarrovaaversnteroapatnn | 
pavemts [0 | wr [oartoronesiosedcomen | 
a CC 
pose |» [ver frtcicaveaxaseea 
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DACO_OUT MFP1  |DACO channel analog output. 
ACMP0_P2 MFP1_ {Analog comparator 0 positive input 2 pin. 
ACMP1_P2 MFP1_ {Analog comparator 1 positive input 2 pin. 
EBI_AD15 MFP2__ |EBI address/data bus bit 15. 
SC1_CLK jee] MFP3_ |Smart Card 1 clock pin. 
SPIO_MOSI MFP4_ |SPIO MOSI (Master Out, Slave In) pin. 
USCIO_CLK MFP5_ |USCIO clock pin. 
UARTO_RXD ae | MFP6_ |UARTO data receiver input pin. 
UART3_nCTS za MFP7 |UARTS clear to Send input pin. 
I2C2_SDA MFP8 _ |I2C2 data input/output pin. 


sonsco | 1 | wee fosococasesssieuen 


MFPO_ |Power supply for internal analog circuit. 


ADC reference voltage input. 
Note: This pin needs to be connected with a 1uF capacitor. 


MFPO_ |Ground pin for analog circuit. 


124] 140/PB.10 
EADCO_CH10 


USCI1 control 0 pin. 
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EBI_ADR17 


123] 139 }PB.11 MFPO_ |General purpose digital I/O pin. 
EADCO_CH11 MFP1  |EADCO channel 11 analog input. 
EBI_ADR16 Le] MFP2_ |EBI address bus bit 16. 

: 
: 
| 

= 
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Ga Description 
luartonats = | |r | UARTO request to Send output pin. 
UART4_| UARTARXD luartaRxD ||P UART4 data receiver input pin. 
jorson | v0 | wr [ectcamimwiupnon =| 
a 
ppmnom | 10 | WPI PAN chanel upset 
pass [10 [wer [shicmewnecn 
peu [0 [ ri fetitenra vice 
Cr CC 
fsonie «| © | wire [Biadieesomone 
mc RoTxo0—[_©_| NFS [NACRMITanoiOaabseRO 
parvo | © | ws [oartodaaveronteroapann | 
parrots [1 | we [vant oearesowieupn | 
orswent | © | wiPr [ecrewbesMBATTERDn 
pm cre | 10 | wo [erwnn cumseoubuanwenen | 
spismiso. | vo} Mit SPI3 MISO (Master In, Slave Out) pin. 
rt | ore foram repann 


faiaone | 0 | wre feslaaresnmmns 
smc. mor | 0 | we AC RNTmonnoomeor 
a 
panmomts | © | were [barr eansosenounnon 
e.swmsus | 0 | wr [acres seus pn Pues COMTRCKRH | 
SPI3 MOSI (Master Out, Slave In) pin. 
Cc 

wafer | 10 | wito_fomemnmacasiavoon 


63 }126] 142 Pes sf tt MFPO_ |General purpose digital I/O pin. 
EADCO_CH8 MFP1  |EADCO channel 8 analog input. 


fsccn om | a | wrt foocvoameromnenen 
faim | 0 | wire eaevonewieomicospana 
snore | 0 | wre [omcmarenntenmoman 
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ae Description 


CAN1_TXD za MFP5_ |CAN1 bus transmitter output. 
UART1 lUARTHTXD luartitxa | MFP6_ |UART1 data transmitter output pin. 
SD1_CMD | v0 | MFP7_ |SD/SDIO1 command/response pin 


EBL nCSo zal MFP8 __ _|EBI chip select 0 output pin. 


pewicow | 10 | wo re chert aomueieret 
Eewmcanacco [1 | wr fren enieormaon 
Erwin | 10 | we ren ners aopacnie ren 
a 
pse.vvest [1 | we fs ona vusionierammim 
poxro. | © | wns fonneneroaupuon 
wapos | 10 | wre bowrveseaitaOpn 


aoc om | | wer fxccoenmmleeniaren 
coum | 0 | wre fori oewienmeomian 
fano-res | © | wea _fcreseresnonsenpuan 
Sa 
a 
foro | © | wer fosootenassminn 
faust | © | wre foensoearoaann 
Eewcsnacei [1 | we rent eatermmaon 
ce 
pse_veveen | © | we fsb ona vusionireneom 
pox | © | wre fannanerieupuon 
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4.2.7| M480 Multi-function Summary Table 


A Analog comparator 0 negative input pin. 


Analog comparator 0 output pin. 


Analog comparator 1 output pin. 


[ae] 
Ea 
= 
<a 
a 
eos 
ze 
Le 
Lo 
za 
Le 


VO 
BPWM0_CHO BPWM0 channel 0 output/capture input. 


VO 


VO 
BPWMO0_CH1 BPWM0 channel 1 output/capture input. 
VO 
VO 
VO 


BPWM0_CH2 BPWM0 channel 2 output/capture input. 
VO 


BPWM0_CH3 : oO BPWM0 channel 3 output/capture input. 


VO 
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of 
BPWM0O_CH4 
BPWM0O_CH5 


vU vU vU U U Ul Uv 
> > > O ie) Q | > 
S fo) NI N ola 


BPWM0 channel 4 output/capture input. 


BPWM0 channel 5 output/capture input. 


BPWM1 channel 0 output/capture input. 


BPWM1 channel 1 output/capture input. 


BPWM1 channel 2 output/capture input. 


BPWM1 channel 3 output/capture input. 


BPWM1 channel 4 output/capture input. 


BPWM1_CH4 
BPWM1_CH5 
CANO CANO_RXD 
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BPWM1 channel 5 output/capture input. 


BPWM1_CHO 

BPWM1_CH1 

BPWM1_CH2 
BPWM1 

BPWM1_CH3 


CANO bus receiver input. 
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CANO_TXD 
CAN1_RXD 


CAN1_TXD 
PE.7 
PB.7 


PC.13 

PD.12 
CLKO 

PG.15 

PB.14 


MFP10 
MFP6 
MFP8 
MFP4 

MFP10 
MFP4 

CANO bus transmitter output. 

MFP10 
MFP6 
MFP8 
MFP9 
MFP5 
MFP7 

CAN1 bus receiver input. 

MFP10 
MFP9 
MFP5 
MFP9 
MFP5 
MFP7 

CAN1 bus transmitter output. 

MFP10 
MFP9 
MFP5 

MFP13 

MFP13 

Clock Out 

MFP14 

MFP14 


DACO_OUT PB.12 


PA.10 
DACO_ST 
PA.O 


DAC1_OUT PB.13 


PA.114 
DAC1_ST 
PA.1 


EADCO_CHO 


MFP1 


DACO channel analog output. 


DACO external trigger input. 


DAC1 channel analog output. 


DAC1 external trigger input. 


MFP1 EADCO channel 0 analog input. 
EADCO_CH1 MFP1 EADCO channel 1 analog input. 
EADCO_CH2 MFP1 EADCO channel 2 analog input. 
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MFP14 


MFP15 


MFP1 


MFP14 


MFP15 
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——————————————————————————————————————— 


oe 


Description 


EADCO_CH3 
EADCO_CH4 
EADCO_CH5 
EADCO_CH6 
EADCO_CH7 
EADCO_CH8 
EADCO_CH9 
EADCO_CH10 
EADCO_CH11 
EADCO_CH12 
EADCO_CH13 
EADCO_CH14 
EADCO_CH15 
EADCO_ST 
EBI_ADO 
EBI_AD1 
EBI_AD2 
EBI_AD3 
EBI_AD4 
EBI_AD5 
EBI_AD6 
EBI_AD7 
EBI_AD8 


EADCO channel 3 analog input. 


PB.3 
peo | wes | 
PB.8 
PB.9 

5 


EADCO channel 4 analog input. 


U 
ies) 
oa 


EADCO channel 5 analog input. 


U 
ive) 
o 


EADCO channel 6 analog input. 
EADCO channel 7 analog input. 
EADCO channel 8 analog input. 


EADCO channel 9 analog input. 


MFP1 


ae 
PB.10 MFP1 


EADCO channel 10 analog input. 


EADCO channel 11 analog input. 


PB.11 MFP1 
PB.12 MFP1 
PB.13 MFP1 
PB.14 MFP1 
PB.15 MFP1 
PC.13 MFP14 
PD.12 MFP14 
PG.15 MFP15 

EBI address/data bus bit 0. 

EBI address/data bus bit 1. 
PG.10 MFP2 VO 

EBI address/data bus bit 2. 
PG.11 MFP2 VO 

EBI address/data bus bit 3. 
PG.12 MFP2 VO 


EADCO channel 12 analog input. 
EADCO channel 13 analog input. 


EADCO channel 14 analog input. 


EADCO channel 15 analog input. 


EADCO external trigger input. 


EBI address/data bus bit 4. 
PG.13 MFP2 VO 

EBI address/data bus bit 5. 
PG.14 MFP2 VO 

EBI address/data bus bit 6. 


MFP2 EBI address/data bus bit 8. 
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EBI_AD9 EBI address/data bus bit 9. 

EBI_AD10 VO EBI address/data bus bit 10. 
EBI_AD11 Peo | MFP2 VO EBI address/data bus bit 11. 
EBI_AD12 VO EBI address/data bus bit 12. 


EBI_AD13 MFP2 VO EBI address/data bus bit 13. 
PB.14 MFP2 VO 


PH.10 MFP2 VO 
EBL AD14 EBI address/data bus bit 14. 
PB.13 MFP2 VO 
PH.11 MFP2 VO 
EBI_AD15 EBI address/data bus bit 15. 
PB.12 MFP2 VO 
EBI_ADRO 
EBL ADR1 
EBL ADR2 
EBI_ADR3 
PC.12 MFP2 
EBIL_ADR4 
PC.11 MFP2 
EBIADR5 
PC.10 MFP2 
EBI_ADR6 


EBI address bus bit 6. 
EBI_ADR7 MFP2 EBI address bus bit 7. 
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EBI address bus bit 0. 


EBI address bus bit 1. 


EBI address bus bit 2. 


EBI address bus bit 3. 


EBI address bus bit 4. 


EBI address bus bit 5. 
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EBI address bus bit 8. 


EBI_ADR8 
EBI_ADR9 
PC.13 MFP2 
EBI_ADR10 
MFP2 


EBI_ADR11 


EBI address bus bit 9. 
EBI address bus bit 10. 
EBI address bus bit 11. 
PG.3 MFP2 
EBI_ADR12 EBI address bus bit 12. 
PE.10 MFP2 
EBI_ADR13 
PE.11 MFP2 
PF.11 MFP2 
EBL ADR14 
PE.12 MFP2 
PF.10 MFP2 
EBI_ADR15 
PE.13 MFP2 
EBI_ADR16 MFP2 
PB.11 MFP2 
EBL ADR17 
PB.10 MFP2 
EBI_ADR18 
E.2 
E.3 


EBI address bus bit 13. 
EBI address bus bit 14. 


EBI address bus bit 15. 
EBI address bus bit 16. 


EBI address bus bit 17. 


EBI address bus bit 18. 


MFP2 
MFP2 


EBL ALE 
EBI_MCLK 
P MFP2 


PD.12 MFP2 
EBI_nCSo 
PD.14 MFP2 
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EBI address bus bit 19. 


EBI address latch enable output pin. 


EBI external clock output pin. 


EBI_ADR19 
PB.8 


EBI chip select 0 output pin. 
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Group |PinName 

PD.11 

Pas 

| 

PD.10 

~ PG.6 
PA.11 

| 
PAO 

| 
= 

| 
Paz 


MFP2 
PA.10 MFP11 
ECAP0_ICO 
MFP12 
PA. MFP11 
ECAPO ECAPO_IC1 
MFP12 
MFP11 
ECAPO_IC2 
MFP12 
MFP11 
ECAP1_ICO 
ECAP1 ECAP1_IC1 
MFP13 
MFP11 
ECAP1_|C2 
MFP13 
EMAC_RMII_RXD1 MFP4 i EMAC RMIII Receive Data bus bit 1. 
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EBI chip select 1 output pin. 


EBI chip select 2 output pin. 


EBI read enable output pin. 


EBI write enable output pin. 


EBI high byte write enable output pin 


EBI low byte write enable output pin. 


Enhanced capture unit 0 input 0 pin. 


Enhanced capture unit 0 input 1 pin. 


Enhanced capture unit 0 input 2 pin. 


Enhanced capture unit 1 input 0 pin. 


Enhanced capture unit 1 input 1 pin. 


Enhanced capture unit 1 input 2 pin. 


MFP11 
EMAC_RMII_RXDO =a EMAC RMII Receive Data bus bit 0. 





MFP13 
an EMAC RMIl PHY Management Clock output 
EMAC_RMII_MDC ‘ 9 P 
MFP3 saa 
EMAC_RMII_MDIO EMAC RMII PHY Management Data pin. 
EMAC PB.10 MFP3 VO 


NUVOTON 


ee 





U U U U U U U 
jee) m ise) ise) w wo ie) 
BR N u wo foe) au oO 


EMAC_RMII_CRSDV 


EMAC_RMII_RXERR 


PE.10 
EMAC_RMII_TXDO 

PE.11 
EMAC_RMII_TXD1 

PE.12 
EMAC_RMII_TXEN 

PE.13 
EMAC_PPS 


EMAC_RMII_REFCLK 


EPWM0_BRAKEO 


EPWM0_BRAKE1 


EPWM0_CHO 
EPWMO 
EPWM0_CH1 


EPWM0_CH2 
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Type 


eee 
PB.3 MFP11 
peo [arr 

Pas | ris | vo EPWM0 channel 2 output/capture input. 
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EMAC RMII Carrier Sense/Receive Data input 
pin. 


EMAC RMII Receive Data Error input pin. 
PA.6 
EMAC RMII Transmit Data bus bit 0. 
EMAC RMII Transmit Data bus bit 1. 
EMAC RMII Transmit Enable output pin. 
EMAC Pulse Per Second output pin. 
EMAC RMII reference clock input pin. 


EPWM0 Brake 0 input pin. 


EPWM0 Brake 1 input pin. 


EPWM0 channel 0 output/capture input. 


EPWM0 channel 1 output/capture input. 


PG.7 


Rev 1.00 
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MFP11 


a a 


EPWM0_CH3 


EPWM0_CH4 


EPWM0_CH5 


EPWM0_SYNC_IN 


EPWM0_SYNC_OUT 


EPWM1_BRAKEO 


EPWM1_BRAKE1 


EPWM1_CHO 


EPWM1_CH1 


EPWM1_CH2 
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pen [wre | 

pans | mrPis | vo | EPWM0 channel 3 output/capture input. 
EPWM0 channel 4 output/capture input. 
a Ce EPWM0 channel 5 output/capture input. 
PC.4 MFP12 
pee [wen [wo 

peso [were | 10_| 

EPWM1 channel 2 output/capture input. 
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PH.11 
PA.15 
EPWM0 counter synchronous trigger input pin. 
PC.14 


rinse EPWMO0 counter synchronous trigger output 


pin. 


EPWM1 Brake 0 input pin. 


EPWM1 Brake 1 input pin. 


EPWM1 channel 0 output/capture input. 


PB.15 
PC.11 


PC.8 


EPWM1 channel 1 output/capture input. 


U 
ie) 
a 
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EPWM1_CH3 
PB.12 MFP11 
EPWM1_CH4 


EPWM1_CH5 


HSUSB_VBUS_EN 
HSUSB 


EPWM1 channel 3 output/capture input. 


EPWM1 channel 4 output/capture input. 


EPWM1 channel 5 output/capture input. 


HSUSB external VBUS regulator enable pin. 


PC.14 MFP15 Pay 
HSUSB_VBUS_ST HSUSB external VBUS regulator status pin. 
PB.11 MFP14 Ce 


I2C0O_SCL 12C0 clock pin. 
per [oem [re 
ae 


PB.4 MFP6 
Po. MP4 
I2C0O_SDA 12C0 data input/output pin. 
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12C0_SMBAL 


12C0_SMBSUS 


12C1_SCL 


12C1_SDA 


12C1_SMBAL 


12C1_SMBSUS 
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oe 
12CO0 SMBus SMBALTER pin 
nee 1201 SMBus SMBSUS pin (PMBus CONTROL 


MFP7 


12C0 SMBus SMBSUS pin (PMBus CONTROL 
pin) 


12C1 clock pin. 


12C1 data input/output pin. 


12C1 SMBus SMBALTER pin 





1202 12C2_SCL PA.114 MFP7 | vo | 12C2 clock pin. 
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I NS Sr | | ye | 
ae Ae 
l2C2_SDA poo =| rps | v0 | 12C2 data input/output pin. 


12C2_SMBSUS PB.14 MFP8 


12C2 SMBus SMBALTER pin 


12C2 SMBus SMBSUS pin (PMBus CONTROL 
pin) 


12S0 bit clock output pin. 


PB.5 MFP10 
PF.10 MFP4 
MFP4 
12S0_BCLK 
MFP6 
MFP2 
MFP5 


12S0_DI 
1250 
MFP5 


I2S0_LRCK MFP10 12S0 left right channel clock output pin. 
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12S0 data input pin. 


12S0 data output pin. 
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Pavane | 
12S0_MCLK 


12S0 master clock output pin. 


Serial wired debugger clock pin. 
Serial wired debugger data pin. 


External interrupt 0 input pin. 
External interrupt 1 input pin. 
External interrupt 2 input pin. 
External interrupt 3 input pin. 
External interrupt 4 input pin. 
External interrupt 5 input pin. 
External interrupt 6 input pin. 


External interrupt 7 input pin. 


| 
B.2 Operational amplifier 0 output pin. 
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| 
| 
P10 
| 
PD.12 
PATS 
PA.14 
PAO 
PA.12 
| 
PF.2 VO 

PA.2 VO 

PC.2 VO Quad SPIO serial clock pin. 
| (0 

PC.14 V/O 


: MFP3 V/O 
QSPI0_MISOO : MFP4 /O Quad SPIO MISOO (Master In, Slave Out) pin. 
PE.1 MFP3 /O 


PAS MFP3 /O 
QSPIO0_MISO1 MFP4 VO {Quad SPIO MISO1 (Master In, Slave Out) pin. 
PH.10 MFP3 


QSPI0_MOSIO Quad SPIO MOSIO (Master Out, Slave In) pin. 
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Quadrature encoder 0 phase A input 
Quadrature encoder 0 phase B input 
Quadrature encoder 0 index input 

Quadrature encoder 1 phase A input 
Quadrature encoder 1 phase B input 


Quadrature encoder 1 index input 
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QSPIO0_MOSI1 


SCO_CLK 

SCO_DAT 
MFP6 
MFP6 
MFP9 
MFP3 

Sco SCO_PWR 

PA.3 MFP6 
MFP6 


. 
VO Quad SPIO MOSI1 (Master Out, Slave In) pin. 
VO Quad SPIO slave select pin. 


Smart Card 0 clock pin. 
Smart Card 0 data pin. 
Smart Card 0 power pin. 
MFP9 
MFP3 
SCO_RST Smart Card 0 reset pin. 
MFP6 
SCO_nCD Smart Card 0 card detect pin. 
MFP6 
MFP6 
MFP5 
PD.4 MFP8 
SC1_CLK Smart Card 1 clock pin. 
SC1 PB.12 MFP3 EL oa 


MFP6 
SC1_DAT MFP8 | yo [smart Card 1 data pin. 





MFP9 
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| 
PO7 
Pas 
Pats 
Pop 
PA.9 VO 
PA.7 VO 
PD.1 VO Smart Card 2 data pin. 
PA.14 VO 
PE.1 VO 
PA.11 
Po7 
P08 
PA.12 
Pie 
PAO 
pas [ wer [0 _| 


Smart Card 1 power pin. 


Smart Card 1 reset pin. 


Smart Card 1 card detect pin. 


Smart Card 2 clock pin. 


Smart Card 2 power pin. 


Smart Card 2 reset pin. 





SC2_nCD PC.13 MFP3 ia a Smart Card 2 card detect pin. 
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Cc 


PD.13 MFP7 a 
PH.10 MFP4 in 


per [ mrs |_| 
SDO_CLK SD/SDIOO clock output pin 
pee [wre [0 | 
SDO_CMD SD/SDIOO command/response pin 
ae 
SDO_DATO SD/SDIOO data line bit 0. 
SDO_DAT1 
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SD/SDIOO data line bit 1. 
SDO_DAT2 SD/SDIOO0 data line bit 2. 
SD0_DAT3 


SD/SDIOO data line bit 3. 


SDO_nCD SD/SDIOO card detect input pin 


SD1_CLK SD/SDIO1 clock output pin 


SD1_CMD SD/SDIO1 command/response pin 


SD1_DATO SD/SDIO1 data line bit 0. 


SD1_DAT1 SD/SDIO1 data line bit 1. 


SD1_DAT2 SD/SDIO1 data line bit 2. 


SD1_DAT3 SD/SDIO1 data line bit 3. 





Ul] U vU vU 
>|> > > 
oO] @ a BR 
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ofS 
SD/SDIO1 card detect input pin 
SPI1_l2SMCLK 
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SPIO serial clock pin. 


SPIO 12S master clock output pin 


SPIO_I2SMCLK 


SPIO 
SPIO_MISO 
SPIO_MOSI 
SPIO_SS 


SPIO MISO (Master In, Slave Out) pin. 


U 


SPIO MOSI (Master Out, Slave In) pin. 


SPIO slave select pin. 


SPI1 serial clock pin. 


SPI1 12S master clock output pin 





Ul vU 
Oo] > 
w | ow 
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a 
PD.13 MFP5 
PH.10 MFP6 
SPI1_MISO SPI1 MISO (Master In, Slave Out) pin. 
SPI1_MOSI SPI1 MOSI (Master Out, Slave In) pin. 
SPI1_SS SPI1 slave select pin. 
PA.10 MFP4 
SPI2_CLK SPI2 serial clock pin. 
PA.13 MFP5 
Po.13 MPA 
SPI2_l2SMCLK MFP3 | vo |sPi2 12S master clock output pin 
PE.12 MFP5 — 
SPI2_MISO SP1I2 MISO (Master In, Slave Out) pin. 


PA.14 MFP5 


SPI2_MOSI MFP4 =" MOSI (Master Out, Slave In) pin. 
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PF.11 MFP3 VO 
PE.10 MFP5 VO 
PA.15 MFP5 VO 
PA.11 MFP4 VO 
PG.2 MFP3 VO 
SPI2_SS SPI2 slave select pin. 
PE.11 MFP5 VO 
PA.12 MFP5 VO 
PC.10 MFP6 VO 
; MFP5 VO 
SPI3_CLK SPI3 serial clock pin. 
PG.6 MFP3 VO 
PB.11 MFP11 VO 
PB.1 MFP6 /O 
SPI3_I2SMCLK MFP5 VO SPI3 12S master clock output pin 
PD.14 MFP3 VO 
PC.12 MFP6 VO 
; MFP5 VO 
SPI3_MISO SPI3 MISO (Master In, Slave Out) pin. 
SPI3 PG.7 MFP3 VO 
: MFP11 VO 
PC.11 MFP6 VO 
: MFP5 VO 
SPI3_MOSI SPI3 MOSI (Master Out, Slave In) pin. 
PG.8 MFP3 VO 
: MFP11 VO 
PC.9 MFP6 
MFP5 
SPI3_SS 
: MFP3 
: MFP11 
: MFP2 VO 
MFP3 
SPIM_CLK SPIM serial clock pin. 
PG.12 MFP4 


SPIM_D2 SPIM data 2 pin for Quad Mode I/O. 
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fiom Pnnane few | Te [peowion 
SPIM data 3 pin for Quad Mode I/O. 
Po.10 MP4 
SPIM MISO (Master In, Slave Out) pin. 
Po.18 MP4 
SPIM MOSI (Master Out, Slave In) pin. 
Po.t4 MP4 
SPIM slave select pin. 
Pon MPA 


SPIM_MISO 


SPIM_MOSI 


TAMPERO 
TAMPER1 


TAMPER2 


MFP10 VO TAMPER detector loop pin 0. 


VO TimerO event counter input/toggle output pin. 

TMO_EXT 0 Ue external capture input/toggle output 
Timer1 event counter input/toggle output pin. 

vO Timer1 external capture input/toggle output 
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vU 
oat 
ae 
Oo 


raurene [mare 
rawrens[owrent 
rarer [mwrere 
rarer [ower 
raurene[mwrene | 
rnwrens [ores 


PF.11 


MFP10 VO TAMPER detector loop pin 1. 
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fp avane ero | we | te pewmn 


TM2_EXT 


| mpiz | vo |nmer? external capture input/toggle output 
PB.13 VO 
V0 


PB.3 MFP14 VO 
TM2 Timer2 event counter input/toggle output pin. 
TM3 


PF.11 MFP13 VO Timer3 event counter input/toggle output pin. 


PA.8 MFP13 VO 
TM3 EXT MFP13 /0 i external capture input/toggle output 
PB.12 MFP13 VO 


TRACE_CLK 
TRACE_DATAO 


TRACE_DATA1 : MFP 14 
TRACE_DATA2 : MFP 14 
TRACE_DATA3 : MFP 14 


Pon 

; 

UARTO_RXD PD.2 
PA.15 

PH.11 

PB.12 

| 


UARTO_TXD 
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MFP14 
MFP14 


UARTO data receiver input pin. 


PC.12 MFP3 
PF.3 MFP3 

UARTO data transmitter output pin. 
PA.14 MFP3 =a 
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fom avene ero | we | tw pewmn CS 


PH.10 MFP8 hee 
PB.13 MFP6 Poe | 
UARTO_nCTS UARTO clear to Send input pin. 
PB.15 MFP6 a 
PB.11 MFP5 a] 


UARTO_nRTS UARTO request to Send output pin. 
PB.14 MFP6 i 
PB.10 MFP5 [ee 7 
PD.10 MFP3 za 

UART1_RXD UART1 data receiver input pin. 


PD.11 MFP3 a 
PE.13 MFP8 | 
UART1_TXD UART1 data transmitter output pin. 


pro [wee [0 
por [wee [0 
pe7_[ wee [0 
pen [wre [ 

UART1_nCTS pars | ra | | UART1 clear to Send input pin. 
pes [wes [| | 
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fim fpavane foro | we | tw peomn Sd 


i UART1_nRTS UART1 request to Send output pin. 


UART2_RXD UART2 data receiver input pin. 


UART2_TXD UART2 data transmitter output pin. 


UART2_nCTS UART2 clear to Send input pin. 


UART2_nRTS UART2 request to Send output pin. 


UART3_RXD UARTS data receiver input pin. 


UART3_TXD UARTS data transmitter output pin. 
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faim pavene foro | we | tw poomen Sd 


PB.15 MFP7 za 


PB.12 MFP7 ei 
MFP7 Lo UARTS request to Send output pin. 


UART3_nCTS MFP7 Pot | UARTS clear to Send input pin. 
UART3_nRTS 


UART4_RXD 


UART4_TXD 


UART4_nCTS 


UART4_nRTS 


UART5_RXD 


PB.13 MFP7 i 
UART4 data receiver input pin. 
PA.13 MFP3 foo si 
PH.11 MFP7 ia 
PB.10 MFP6 ak i 
UART4 data transmitter output pin. 
PA.12 MFP3 ke 4 
PH.10 MFP7 _ a 
PB.11 MFP6 i. o | 
UART4 clear to Send input pin. 
PE.13 MFP5 hee 
UART4 request to Send output pin. 
UART5 data receiver input pin. 


MFP8 





UART5_TXD MFP7 | 0 |uarts data transmitter output pin. 
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UARTS5 clear to Send input pin. 


UART5_nCTS 

MFP7 
UART5_nRTS 

MFP4 


USB_D+ PA.14 MFP14 
USB_D- PA.13 MFP14 
USB_OTG_ID PA.15 MFP14 


UART5 request to Send output pin. 


USB external VBUS regulator enable pin. 


USB external VBUS regulator status pin. 


USCIO clock pin. 


USCIO control 0 pin. 


USCIO control 1 pin. 


vu vU uly vu vU 
w a xr | o > 
N Ne) w | a 


MFP14 
MFP14 
USCIO_CLK 
MFP5 
MFP6 
MFP3 
USCIO_CTLO 
MFP7 
PC.14 MFP5 
USCI0_DATO USCIO data 0 pin. 
pes | wr — 
PB.13 MFP5 | vo | 


USB_VBUS PA.12 MFP14 
PB.15 MFP14 
USB_VBUS_EN 
MFP14 
MFP6 
MFP3 
PA.8 MFP6 
PD.3 MFP3 
USCIO_CTL1 
PE.5 MFP7 
PB.15 MFP5 
PA.10 MFP6 
USCIO_DAT1 USCIO data 1 pin. 


USB_VBUS_ST 
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eer pate eee Pm ee 
i 
ra oe USCIH1 clock pin. 
ue 


USCI1_CTLO USCI1 control 0 pin. 


PB.10 MFP4 


USCI1 USCI1_CTL1 USCH1 control 1 pin. 


PE.10 MFP6 
USCI1_DATO USCI1 data 0 pin. 


PE.11 MFP6 
USCI1_DAT1 USCI1 data 1 pin. 


MFP4 
X32_IN MFP10 External 32.768 kHz crystal input pin. 
X32_OUT MFP10 External 32.768 kHz crystal output pin. 


XT1_IN MFP10 =e 4~24 MHz (high speed) crystal input 
XT1 
XT1_OUT MFP 10 Pali 4~24 MHz (high speed) crystal output 
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4.2.8 M480 Multi-function Summary Table Sorted by GPIO 


QSPI0_MISOO 


ols 
(0) @ 
=| on 
oO (zr) 
a = 
a 
Ze} _ 
i= oO 
so = 
[e} 
n 
oO 
2. 
Key 
= 
a 
= 
oO 
sok 
=) 


MFPO 


SPIM MOSI (Master Out, Slave In) pin. 

Quad SPIO MOSIO (Master Out, Slave In) pin. 

SD/SDIO1 data line bit 0. 

Do [wre] 

Ft | mee? | UARTO data receiver input pin. 

| o | owes UART1 request to Send output pin. 

?C2 data input/output pin. 

BPWM0 channel 0 output/capture input. 

EPWM0 channel 5 output/capture input. 

| 1 | omepis | DACO external trigger input. 

General purpose digital I/O pin. 

SPIM MISO (Master In, Slave Out) pin. 

Quad SPIO MISOO (Master In, Slave Out) pin. 
SPIO_MISO SPIO MISO (Master In, Slave Out) pin. 

Ea 

=a 

[ad 

Le 

cae] 

zm 

/O 


SPIM_MOSI 
QSPIO_MOSIO 
SPIO_MOSI 


7) 
U 
So 
= 
[e) 
<2) 


(Master Out, Slave In) pin. 
SD1_DATO 


SCO_CLK 


a 
> 
oO 


UARTO_RXD 


UART1_nRTS 


BPWM0_CHO 
EPWM0_CH5 


DACO_ST 


n 
3 
i) 
3 
i?) 
© 
= 
a 
°o 
om 
fe) 
te) 
Q 
Z 
I 


SPIM_MISO 


SD1_DAT1 | wees [spispio1 data line bit 1. 
UARTO data transmitter output pin. 
UART1 clear to Send input pin. 
C2 clock pin. 
BPWM0 channel 1 output/capture input. 
EPWM0 channel 4 output/capture input. 
DAC1 external trigger input. 
General purpose digital I/O pin. 
SPIM serial clock pin. 
| MP3 |auad SPIO serial clock pin. 
| 
SD/SDIO1 data line bit 2. 
UART4 data receiver input pin. 
?C1 data input/output pin. 
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SCO_DAT 


a 
> 


UARTO_TXD 


UART1_nCTS 


BPWM0_CH1 
EPWM0_CH4 


DAC1_ST 


SPIM_CLK 
QSPI0_CLK 


SPIO_CLK 


ay) 
> 
rN) 


SD1_DAT2 
SCO_RST 
UART4_RXD 


UART1_RXD 





= ep) Yn n 
> 3 0 3 
Be © S » 
oq 4 a = 
= 
elaleiole 9 
© 5 > = 
ae a — a 
a ° 2 ° 
oO fe rel Q 
® 8 x © 
< Q Zz. © 
g z. > < 
5 5 ? 
ae} 
Cc 
= 
Zz 
> 
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BPWM0_CH2 


EPWM0_CH3 


SPIM_SS 
QSPI0_SS 
SPI0_SS 
SD1_DAT3 


SCO_PWR 


ay) 
> 
wo 


UART4_TXD 


UART1_TXD 


BPWM0_CH3 
EPWM0_CH2 


QEI0_B 


SPIM_D3 


SPIO_MOSI1 


SD1_CLK 


SCO_nCD 


Uv 
> 
nN 


UARTO_nRTS 


UART5_RXD 


CANO_RXD 
BPWM0_CH4 
EPWM0_CH1 


QEIO_A 


SPIM_D2 


QSPI0_MISO1 


Uv 
> 
a 


SD1_CMD 
SC2_nCD 


UARTO_nCTS 


SPIO_I2SMCLK 


SPI1 I°S master clock output pin 
SD/SDIO1 command/response pin 
Smart Card 2 card detect pin. 
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[Type | MEP [Descrpt 
VO BPWM0 channel 2 output/capture input. 
VO EPWM0 channel 3 output/capture input. 
VO | MFP {quad SPIO slave select pin. 
VO SPIO slave select pin. 
UART4 data transmitter output pin. 
UART1 data transmitter output pin. 
0 | MP9 [ict clock pin. 
VO BPWM0 channel 3 output/capture input. 
VO EPWM0 channel 2 output/capture input. 
VO | FPO [General purpose digital I/O pin. 
V/O 
VO | MPS — {quad SPIO MOSI1 (Master Out, Slave In) pin. 

SD/SDIO1 clock output pin 

Smart Card 0 card detect pin. 

UARTO request to Send output pin. 

UART5 data receiver input pin. 
VO CO data input/output pin. 

CANO bus receiver input. 
VO BPWM0 channel 4 output/capture input. 
VO EPWM0 channel 1 output/capture input. 
VO | MFP |auad SPIO MISO1 (Master In, Slave Out) pin. 
P| wre 
| ot | oMeP7 | UARTO clear to Send input pin. 
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n 
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Q 
2 
ra 
nm 
SZ 
5 
S 
g 
2) 
Cc 
© 
for 
= 
fo) 
rom 
® 
= 
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| vo | MFP2 SPIM data 3 pin for Quad Mode I/O. 
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UART5_TXD 


CANO_TXD 
BPWM0_CH5 


EPWM0_CHO 


iO m vu iD 
oO = > oO 
_ 3B (o>) c 
3 O 
z ; 

= 

a 

x< 

m 

D 

a 


QEIO_INDEX 


EBI_AD6 


SPI1_SS 


SD1_nCD 


SC2_CLK 


a 
> 
Oo 


UARTO_RXD 


EPWM1_CH5 
BPWM1_CH3 


ACMP1_WLAT 


= 


M3 


INTO 


SPI1_CLK 
SC2_DAT 


UARTO_TXD 


a 
> 
SG 


tD m a) 
O = > 
i > N 
2 is 
2 

= 

O 

D 

n 

iw) 

< 


EPWM1_CH4 
BPWM1_CH2 


ACMP0O_WLAT 


=] 


M2 


INT1 


Uv 
> 
ree) 


Uv 
> 
ren) 
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UART5 data transmitter output pin. 


CO clock pin. 


EPWM0 channel 0 output/capture input. 


EBI address/data bus bit 6. 

EMAC RMIl Receive Data Error input pin. 
SPI1 slave select pin. 

SD/SDIO1 card detect input pin 

Smart Card 2 clock pin. 

UARTO data receiver input pin. 

C1 data input/output pin. 

EPWM1 channel 5 output/capture input. 
BPWM1 channel 3 output/capture input. 
Analog comparator 1 window latch input pin 
Timer3 event counter input/toggle output pin. 
External interrupt 0 input pin. 

General purpose digital I/O pin. 

EBI address/data bus bit 7. 

EMAC RMIl Carrier Sense/Receive Data input pin. 
SPI1 serial clock pin. 


Smart Card 2 data pin. 


C1 clock pin. 
EPWM1 channel 4 output/capture input. 


BPWM1 channel 2 output/capture input. 


External interrupt 1 input pin. 


EBI address latch enable output pin. 
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| Type | MFP Description 

Smart Card 2 clock pin. 

| omFp4 (sia MOSI (Master Out, Slave In) pin. 
UART1 data receiver input pin. 

BPWM0 channel 3 output/capture input. 
Enhanced capture unit 0 input 2 pin. 

Timer3 external capture input/toggle output pin. 
External interrupt 4 input pin. 


SC2_CLK 


SPI2_MOSI 


SD1_DATO 
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Fae 


USCIO_CTL1 
UART1_RXD 
BPWMO_CH3 
QEI1_B 
ECAPO_IC2 
TM3_EXT 
INT4 


SPI2_MISO 


(Master In, Slave Out) pin. 
SD/SDIO1 data line bit 1. 

ClO data 1 pin. 

BPWM0 channel 2 output/capture input. 

| MFP10 quadrature encoder 1 phase A input 
Enhanced capture unit 0 input 1 pin. 

| mePis_— [timer2 external capture input/toggle output pin. 


SD1_DAT1 
USCIO_DAT1 
UART1_TXD 
BPWMO_CH2 
QEI1_A 
ECAPO_IC1 


9 
TM2_EXT 


: | vo | MFPO General purpose digital I/O pin. 
OPA1_N [ae MFP1 Operational amplifier 1 negative input pin. 
EBI_MCLK [6 | MFP2 EBI external clock output pin. 
SC2_DAT | vo | MFP3 
_ re 


V/O 
V/O 
VO 
VO 
VO 
VO 
A 
V/O 
VO 
VO 
VO 
VO 
V/O 
V/O 
A 
A 
VO 
VO 
VO 
VO 
/O 


Po vU 
8 > 
ine) o 
o 
U 
S 





PA.10 General purpose digital I/O pin. 
ACMP1_PO | MFP1 [Analog comparator 1 positive input 0 pin. 
OPA1_O | MP1 Operational amplifier 1 output pin. 
EBI_nWR EBI write enable output pin. 
SC2_RST in. 
SPI2_CLK SPI2 serial clock pin. 
PA.10 

SD1_DAT2 i it 2. 
USCIO_DATO in. 

Z C2 data input/output pin. 
BPWM0_CH1 
QEI1_ INDEX | 1 | Meet | 
EGAPO_I00 [wren 
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EPWM0_SYNC_OUT 


Mar 30 


NuMicro® M480 
32-bit ARM® Cortex®-M4F Microcontroller 


[tyne | MFP [Deseri 

DACO_ST | 1 | oMepia | DACO external trigger input. 

AGMPO_Po Ta | wer 

EBI_nRD | o | were | EBI read enable output pin. 

SD1_DAT3 SD/SDIO1 data line bit 3. 

USCI0_OLK 
?C2 clock pin. 

BPWM0_CHO BPWM0 channel 0 output/capture input. 

| oO | Meio | EPWMO counter synchronous trigger output pin. 
TimerO external capture input/toggle output pin. 
| 1 | omepia | DAC1 external trigger input. 

General purpose digital I/O pin. 

| o | omer2 | SO bit clock output pin. 

| o | Mees | UART4 data transmitter output pin. 
C1 clock pin. 

SPI2 slave select pin. 

| o | mers | CANO bus transmitter output. 

BPWM1_CH2 BPWM1 channel 2 output/capture input. 
Lt | 
zal 
[23] 
es] 
Ea 
za 
ca 


UART4_TXD 


SPI2_SS 


CANO_TXD 


QEI1_INDEX | MFP12 — Quadrature encoder 1 index input 
Power supply from USB host or HUB. 
General purpose digital I/O pin. 

(?SO master clock output pin. 

UART4 data receiver input pin. 

?C1 data input/output pin. 

| 

BPWM1_CH3 I/ 
oe P| we 


USB_VBUS 


PA.13 


/ 
| 
| 
| 
/ 
| 
| 
UART4_RXD 
/ 
SPI2_CLK | 
CANO_RXD 


O 
O 
A 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 

SC2_RST 
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12S0_DI 

1202_SCL 
1250_DO 
1202_SDA 
EPWMO0_SYNC_IN 
SPI0_I2SMCLK 
1201_SDA 
EPWM0_BRAKE1 


ay) 
wo 


NuMicro® M480 
32-bit ARM® Cortex®-M4F Microcontroller 


[Tyre | MFP [Deseri 

| ot | were | SO data input pin. 

UARTO_TXD | o | MFPs | 

SPI2_MISO (Master In, Slave Out) pin. 
C2 clock pin. 

BPWM1_CH4 BPWM1 channel 4 output/capture input. 

QEI1_B | ot | omepi2 | Quadrature encoder 1 phase B input 

USB_D+ USB differential signal D+. 

PA.15 General purpose digital I/O pin. 

| o | mere | SO data output pin. 

UARTO_RXD | 1 | wees | UARTO data receiver input pin. 

SPI2_MOSI SPI2 MOSI (Master Out, Slave In) pin. 
(?C2 data input/output pin. 


O 
O 
O 
O 
O 
O 
O 
BPWM1_CH5 oO MFP11 BPWM1 channel 5 output/capture input. 
O 
O 
O 
oO 
O 
O 
O 
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/ 
/ 
/ 
| ot | omepi2 | EPWMO0 counter synchronous trigger input pin. 
| 1 | omepia | USB_ identification. 
General purpose digital I/O pin. 
| A | weet | EADCO channel 0 analog input. 
| A | oMePY | Operational amplifier 0 positive input pin. 
| oo | were | EBI address bus bit 9. 
SDO_CMD SD/SDIOO command/response pin 
UART2_RXD | ot | wee? | UART2 data receiver input pin. 
fare 
al 


USB_OTG_ID 
PB.O 

EADCO_CHO A 
OPAO_P A 


EBI_ADR9 


3 
C1 data input/output pin. 

EPWM0 channel 5 output/capture input. 
EPWM1 channel 5 output/capture input. 
EADOO OH 
EBI_ADR8 | o | Mere | 


I 
I 
I 
I 
EPWM0_CH5 I 
I 


EPWM1_CH5 


U 
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[Tyne | MFP [Deseri 
3 
3 
C1 clock pin. 

soe 

EPWM0 channel 4 output/capture input. 
EPWM1 channel 4 output/capture input. 
General purpose digital I/O pin. 

EADCO channel 2 analog input. 

| MFP1 [Analog comparator 0 positive input 1 pin. 
Operational amplifier 0 output pin. 
SD/SDIOO data line bit 0. 


SPI1_I2SMCLK 
SPI3_I2SMCLK 
UART2_TXD 


USCI1_CLK 


EPWM0_CH4 


EPWM1_CH4 


m Po Po m 
U a|o = 
= faa ies > 
= ees ‘a 
i= pe ne) Bs) 
ow oO i= = 
> . (= 

D 
an x 
: : 

D 


U 


B.2 
EADCO_CH2 
ACMPO_P1 
OPA0_O 
EBI_ADR3 


SDO_DATO 


SPI1_SS 


UART1 data receiver input pin. 
UART5 clear to Send input pin. 
SO data output pin. 

EPWM0 channel 3 output/capture input. 

| mePi4 [Timers event counter input/toggle output pin. 
External interrupt 3 input pin. 

General purpose digital I/O pin. 

EADCO channel 3 analog input. 

| MFP1 [Analog comparator 0 negative input pin. 

EBI address bus bit 2. 

SPIt_GLK : 

UART1_TXD | o | MrPe | UART1 data transmitter output pin. 
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UART1_RXD 
UART5_nCTS 
USCI1_DATO 


SCO_PWR 


a) 
oO 
io 
nD m 
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iw) 
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EPWM0_CH3 


= 


M3 

INT3 

PB.3 
EADCO_CH3 
ACMPO_N 
EBI_ADR2 


SDO_DAT1 


fie | MFP4 EMAC RMIl Carrier Sense/Receive Data input pin. 


V/O 
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UART5_nRTS 
USCI1_DAT1 


SCO_RST 


EPWM0_CH2 
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INT2 
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B.4 
EADCO_CH4 
ACMP1_P14 
EBI_ADRt1 


SDO_DAT2 


SPI1_MOSI 


UART5_RXD 


USCI1_CTL1 


SCO_DAT 


EPWM0_CH1 
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INT1 


U 


B.5 
EADCO_CH5 
ACMP1_N 
EBI_ADRO 


SDO_DAT3 


SPI1_MISO 


UART5_TXD 


USCI1_CTLO 
SCO_CLK 


U 
w 
ol 
nD Xe) m 
o .$) = 
ie 2 Es 
Oo O 
D 
Q 
x r = 
D 
m 
7 
oO 
| 
x 


aE 
SOla]o 
Toya ]a 
= 
O]o 
rE 
Sjals 
= 
x lola 
S a 
Ele |2 
Ssoilalss 
S |A2]5 
30 / Ze 
3s | > 


Mar 30, 2018 





NuMicro® M480 
32-bit ARM® Cortex®-M4F Microcontroller 


[tyre | MFP [Deseri 
| oo | ome? | UART5 request to Send output pin. 
Do | are 
[wero soa 

EPWM0 channel 2 output/capture input. 
| 
es 

General purpose digital I/O pin. 

EADCO channel 4 analog input. 

Analog comparator 1 positive input 1 pin. 

| o | mere | EBI address bus bit 1. 

SD/SDIOO data line bit 2. 

| 1 | wees | EMAC RMIl Receive Data bus bit 0. 

SPI1 MOSI (Master Out, Slave In) pin. 

I?CO data input/output pin. 

Ft | wee? | UART5 data receiver input pin. 

Cl1 control 1 pin. 

| o | Meio | 1?SO master clock output pin. 

EPWM0 channel 1 output/capture input. 
Timer1 event counter input/toggle output pin. 
| 1 | Mepis | External interrupt 1 input pin. 

General purpose digital I/O pin. 

EADCO channel 5 analog input. 

Analog comparator 1 negative input pin. 

| oo | mere | EBI address bus bit 0. 

SD/SDIOO data line bit 3. 

| 1 | mera | EMAC RMII reference clock input pin. 

SPI1 MISO (Master In, Slave Out) pin. 

CO clock pin. 

| oo | ome? | UART5 data transmitter output pin. 

Do [are 

Do | wie [va 
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[tyne | MFP [Deserit 
EPWM0 channel 0 output/capture input. 
TimerO event counter input/toggle output pin. 
ae External interrupt 0 input pin. 
General purpose digital I/O pin. 
EADCO channel 6 analog input. 
| oo | mer2 | EBI high byte write enable output pin 
Po [wre 
Cl1 data 1 pin. 
| 1 | MFPs | CAN1 bus receiver input. 
| 1 | mers | UART1 data receiver input pin. 
| oo | ome? | SD/SDIO1 clock output pin 
| o | mers | EBI chip select 1 output pin. 
BPWM1 channel 5 output/capture input. 
Care 
EPWM1_CH5 EPWM1 channel 5 output/capture input. 
4 | 
ee 
Ea 
oe] 
Le) 
Le | 
[ae] 
ee] 
fare 
/O 


m Cc ce m = m iw] 
Uv > 7p) vu O|l=ez ® 
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EPWM0_CHO 


= 


Mo 

INTO 

PB.6 
EADCO_CH6 
EBI_nWRH 
EMAC_PPS 
USCI1_DAT1 
CAN1_RXD 


UART1_RXD 


PB.6 


EPWM1_BRAKE1 
EMAC_RMII_TXEN 
EPWM1_BRAKEO 


SD1_CLK 
EBI_nCS1 


BPWM1_CH5 


INT4 External interrupt 4 input pin. 
USB external VBUS regulator enable pin. 
| MFPI5 [Analog comparator 1 output pin. 
General purpose digital I/O pin. 
EADCO channel 7 analog input. 
EBI low byte write enable output pin. 
EMAC RMIl Transmit Enable output pin. 
CAN1 bus transmitter output. 
SD/SDIO1 command/response pin 
EBI chip select 0 output pin. 
BPWM1 channel 4 output/capture input. 
EPWM1_CH4 EPWM1 channel 4 output/capture input. 
INT5 | 1 | Mepis | External interrupt 5 input pin. 
psexeusst | 1 |_MrPre [0seommarveUSepiorsaucnin 
powroo | © | NPs [iogconaraurocupaon =| 


Mar 30, 2018 Page 246 of 401 Rev 1.00 


USB_VBUS_EN 
ACMP1_O 

PB7 
EADCO_CH7 


EBI_nWRL 


USCI1_DATO 
CAN1_TXD 


UART1_TXD 


ae) 
wo 
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SD1_CMD 
EBI_nCSo 


BPWM1_CH4 
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To m 
QO = 
[ es 
wn hae 
= D 
2 = 

o 
2 x 
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[tyne | MFP [Deserit 
| A | weet | EADCO channel 8 analog input. 
| 0 | mee2 | EBI address bus bit 19. 
| o | MFPs | EMAC RMII Transmit Data bus bit 1. 
ro [wee | 
| ot | wees | UARTO data receiver input pin. 
| o | wees | UART1 request to Send output pin. 
| o | ome? | 1?C1 SMBus SMBSUS pin (PMBus CONTROL pin) 
| vo | MrPio | BPWM1 channel 3 output/capture input. 
| vo | mepit | SPI3 MOSI (Master Out, Slave In) pin. 
| 1 | Mepis | External interrupt 6 input pin. 
| vo | Mero | General purpose digital I/O pin. 
| A | weet | EADCO channel 9 analog input. 
| oo | were | EBI address bus bit 18. 
| o | mers | EMAC RMII Transmit Data bus bit 0. 
USCI1_CTL1 | vo | MFP4 | USCIH1 control 1 pin. 
UARTO_TXD | o | omees | UARTO data transmitter output pin. 
Le) 
[3e8] 
| vo 
el 
Et J 
[ate 
[2a] 
Le] 
| vo 
[as 
[eee] 
= 
[ie | 
aa 


EADCO_CH8 


EBI_ADR19 


USCI1_CLK 
UARTO_RXD 


UART1_nRTS 


B S 
3 : 
= = 
@ 2 
° 
& 5 
Zz. 
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BPWM1_CH3 
SPI3_MOSI 


INT6 


U 


B.9 
EADCO_CH9 


EBI_ADR18 
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io m io m 
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UART1_nCTS UART1 clear to Send input pin. 
C1 SMBus SMBALTER pin 
BPWM1 channel 2 output/capture input. 
| omepi1 — |sPig MISO (Master In, Slave Out) pin. 
External interrupt 7 input pin. 
General purpose digital I/O pin. 
EADCO channel 10 analog input. 
EBI address bus bit 17. 
EMAC RMII PHY Management Data pin. 
USCI1 control 0 pin. 
UARTO request to Send output pin. 
UART4 data receiver input pin. 
?C1 data input/output pin. 
CANO_RXD 
BPWM1_CH1 BPWM1 channel 1 output/capture input. 
suse vous en [© | _MrPie S050 onal VBUS eqvarerabepm 
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BPWM1_CH2 
SPI3_MISO 
INT7 

PB.10 
EADCO_CH10 


EBI_ADR17 


USCI1_CTLO 
UARTO_nRTS 


UART4_RXD 


A 
V/O 
V/O 
VO 
VO 

A 
VO 
VO 
VO 
VO 

A 
VO 
V/O 
VO 
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ie a ea 


[ 
EADCO_CH11 EADCO channel 11 analog input. 
EBI_ADR16 | o | mere | it 16. 
“rows [© | _wrre_| 
UARTO_nOTS [mers input in 
[ee] 


UART4_TXD UART4 data transmitter output pin. 
C1 clock pin. 

CANO_TXD To | wre | 

SPI0_I2SMCLK | vo | MePo | SPIO I°S master clock output pin 

BPWM1_CHO | vo | MFPto | BPWM1 channel 0 output/capture input. 


SPI3_CLK 


MFP11 SPI3 serial clock pin. 


MFP14 HSUSB external VBUS regulator status pin. 
MFPO General purpose digital I/O pin. 


V/O 
V/O 
es 
PB.12 
EADCO_CH12 EADCO channel 12 analog input. 
DAG0_OUT 
ACMP0_P2 Analog comparator 0 positive input 2 pin. 
ACMP1_P2 Analog comparator 1 positive input 2 pin. 
EBI_AD15 EBI address/data bus bit 15. 
So1_OLK To | wre | ft 
PB.12 |SPIO_MOSI SPIO MOSI (Master Out, Slave In) pin. 
UScIO_CLK i 
za 
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UARTO_RXD UARTO data receiver input pin. 
?C2 data input/output pin. 

SD/SDIOO card detect input pin 

EPWM1 channel 3 output/capture input. 

| mePi3__ [Timers external capture input/toggle output pin. 


PB.13 General purpose digital I/O pin. 

EADCO_CH13 EADCO channel 13 analog input. 

DAC1_OUT : 

ACMP0_P3 | MFP1 [Analog comparator 0 positive input 3 pin. 
oe ACMP1_P3 itive i in. 

EBI_AD14 it 14. 

SC1_DAT 

SPIO_MISO SPIO MISO (Master In, Slave Out) pin. 


UART3_nCTS 


SDO_nCD 
EPWM1_CH3 


TM3_EXT 
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MFP3 


HSUSB_VBUS_ST 
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PC.0 


12C2_SMBSUS 
HSUSB_VBUS_EN 


NuMicro® M480 
32-bit ARM® Cortex®-M4F Microcontroller 


[tyne | MFP [Deseria 
USCI0_DATO 
UARTO_TXD | o | mers | UARTO data transmitter output pin. 
UART3_nRTS | o | MrP7 | 

C2 clock pin. 
EPWM1_CH2 EPWM1 channel 2 output/capture input. 
TM2_EXT Timer2 external capture input/toggle output pin. 
EADCO_CH14 EADCO channel 14 analog input. 
EBI_AD13 EBI address/data bus bit 13. 
SC1_RST | o | mers | Smart Card 1 reset pin. 
SPI0_CLK : 
USCIO_DAT 
UARTO_nRTS | o | mers | UARTO request to Send output pin. 
UART3_RXD | ot | wee? | UARTS data receiver input pin. 
| o | MFPe | 1?C2 SMBus SMBSUS pin (PMBus CONTROL pin) 
EPWM1_CH1 EPWM1 channel 1 output/capture input. 
TM1_EXT Timer1 external capture input/toggle output pin. 
eu Po [wre 
PB.15 General purpose digital I/O pin. 
EADCO_CH15 EADCO channel 15 analog input. 
EBL AD12 EBI address/data bus bit 12. 
SPIO_SS SPIO slave select pin. 
USCIO_CTL1 USCIO control 1 pin. 
UARTO_noTS | were 

| oO | mee? | UARTS data transmitter output pin. 

| o | MFPe | C2 SMBus SMBALTER pin 
EPWM1_CHO EPWM1 channel 0 output/capture input. 
TMO_EXT TimerO external capture input/toggle output pin. 
USB_VBUS_EN | o | mrPi4 | USB external VBUS regulator enable pin. 

Es) | o | mrpis | HSUSB external VBUS regulator enable pin. 

EBI_ADO EBI address/data bus bit 0. 
SPIM_MOSI SPIM MOSI (Master Out, Slave In) pin. 


UART3_TXD 
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[Type | MEP [Descrpt 

| oMFP4 {quad SPIO MOSIO (Master Out, Slave In) pin. 
| 
SO left right channel clock output pin. 
UART2 data receiver input pin. 

CO data input/output pin. 

EPWM1 channel 5 output/capture input. 

| MFP14 [Analog comparator 1 output pin. 

General purpose digital I/O pin. 

EBI address/data bus bit 1. 

| mp3 {spin MISO (Master In, Slave Out) pin. 

| MP4 {quad SPIO MISOO (Master In, Slave Out) pin. 
Smart Card 1 data pin. 

SO data output pin. 

SPI1 serial clock pin. 


VO 
V0 
V0 
V0 
VO 
VO 
VO 
VO 
V0 
V0 
MFP8 UART2 data transmitter output pin. 
V0 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
V0 
V0 
/O 


iw] 
® 
Oo 
° 
= 
xe] 
=F 
° 
s 


QSPIO_MOSIO 
SC1_CLK 


SPI1_SS 


UART2_RXD 


EPWM1_CH5 


I2C0_SCL 
12C0O_SMBSUS 


ACMP1_O 


EBI_AD1 


ep) ep) 
a 3 
= fet) 
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5 a 
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2 a 
o Qo 
s 8 
v. * 
5 3 
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SPIM_MISO 
QSPIO_MISOO 


SC1_DAT 


v 
oO 


SPI1_CLK 


UART2_TXD 


EPWM1_CH4 


EPWM1 channel 4 output/capture input. 

| MFP14 — [Analog comparator 0 output pin. 

General purpose digital I/O pin. 

EBI address/data bus bit 2. 

| 

| MP4 {quad SPIO serial clock pin. 

| MPS — {smart Card 1 reset pin. 

SO data input pin. 

(Master Out, Slave In) pin. 

UART2 clear to Send input pin. 

1?CO SMBus SMBSUS pin (PMBus CONTROL pin) 
UARTS data receiver input pin. 

EPWM1 channel 3 output/capture input. 
EBI address/data bus bit 3. 
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ACMP0_O 


EBI_AD2 
SPIM_CLK 
QSPI0_CLK 
SC1_RST 


v 
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SPI1_MOSI 


UART2_nCTS 


CAN1_RXD 
UART3_RXD 


EPWM1_CH3 


| vo | MFP9 CO clock pin. 
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NuMicro® M480 
nuvoTon 32-bit ARM® Cortex®-M4F Microcontroller 


[Type | MEP [Descrpt 
[0 [wee 
Do [rs] 
| o | MFPe | 1?SO master clock output pin. 
| vo | mee? | (Master In, Slave Out) pin. 
| o | mers | UART2 request to Send output pin. 
| 0 | mero | CO SMBus SMBALTER pin 
Do [wre] 
| oo | omepit | UARTS data transmitter output pin. 
| vo | MFPi2 | EPWM1 channel 2 output/capture input. 
| vo | Mero | General purpose digital I/O pin. 
| vo | mere | EBI address/data bus bit 4. 
| vo | Mees | SPIM data 3 pin for Quad Mode I/O. 
| vo | omep4 | Quad SPIO MOSI1 (Master Out, Slave In) pin. 
rs | | 
3 [wre fete 
| vo | Mee? | SPI1 I?S master clock output pin 
UART2_RXD | 1 | omers | UART2 data receiver input pin. 
ca 
fa) 
|| 
| ve | 
a 
| vo 
| vo 
| vo 
[ee] 
Ea 
[ee] 
cal 
Lae] 
| vo 
| vo 
ed 


QSPIO_SS 


SC1_PWR 


SPI1_MISO 


UART2_nRTS 


CAN1_TXD 
UART3_TXD 


EPWM1_CH2 


QSPIO_MISO1 


EBI_AD4 


SPIM_D3 


oO n Mn; oO|]o 
> vU 3 ];,¢ |] 
Zz = p> | 2 | ®@ 
= S/ele 
z = o/2is 
5 o o | Uie 
~ (e) a]|/o|]o 
= o Ee 
s ~ | > 
a ols 
3. =| 
4 2 ilo 
oO — 
ga o | oO 
° 5s] 
= “1s. 
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QSPIO_MOSI1 
SC1_nCD 


?C1 data input/output pin. 

CANO bus receiver input. 

UART4 data receiver input pin. 

EPWM1 channel 1 output/capture input. 
General purpose digital I/O pin. 

EBI address/data bus bit 5. 

SPIM data 2 pin for Quad Mode I/O. 

| MP4 {quad SPIO MISO1 (Master In, Slave Out) pin. 
UART2 data transmitter output pin. 

C1 clock pin. 

CANO bus transmitter output. 

EPWM1 channel 0 output/capture input. 
SPI1_MOSI SPI1 MOSI (Master Out, Slave In) pin. 
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SC2_RST 
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EPWM1_CH3 
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EBI_ADR7 


SPI3_SS 
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EPWM1_CH3 MFP 12 
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NuMicro® M480 
32-bit ARM® Cortex®-M4F Microcontroller 


UART4 data receiver input pin. 


C1 SMBus SMBSUS pin (PMBus CONTROL pin) 
EPWM1 channel 3 output/capture input. 

BPWM1 channel 1 output/capture input. 

External interrupt 2 input pin. 

General purpose digital |/O pin. 


EBI address/data bus bit 9. 


SPI1 MISO (Master In, Slave Out) pin. 


UART4 data transmitter output pin. 


UARTO clear to Send input pin. 

C1 SMBus SMBALTER pin 

EPWM1 channel 2 output/capture input. 
BPWM1 channel 0 output/capture input. 
TimerO event counter input/toggle output pin. 
External interrupt 3 input pin. 

General purpose digital I/O pin. 

EBI address bus bit 16. 

EMAC RMIl reference clock input pin. 


CO data input/output pin. 
UART1 data receiver input pin. 
EPWM1 channel 1 output/capture input. 


BPWM1 channel 4 output/capture input. 


EBI address bus bit 7. 


EPWM1 channel 3 output/capture input. 
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I2C0O_SCL 


PC.10 
EBI_ADR6 
SPI3_CLK 
UART3_TXD 
CAN1_TXD 
ECAP1_ICO 
EPWM1_CH2 
PC.11 
EBI_ADRS5 


UARTO_RXD 


SPI3_MOSI 
ECAP1_IC1 
EPWM1_CH1 
ACMP1_O 
PC.12 
EBI_ADR4 


UARTO_TXD 


SPI3_MISO 
SCO_nCD 
ECAP1_1C2 
EPWM1_CHO 
ACMP0_O 
PC.13 
EBI_ADR10 
SC2_nCD 


CAN1_TXD 
USCIO_CTLO 
UART2_TXD 
BPWM0_CH4 
CLKO 


EADCO_ST 
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[Type | MEP [Descrpt 
| 
CAN1 bus transmitter output. 

Enhanced capture unit 1 input 0 pin. 
EPWM1 channel 2 output/capture input. 
General purpose digital I/O pin. 

EBI address bus bit 5. 

UARTO data receiver input pin. 

CO data input/output pin. 

| MP6 — |sris MOSI (Master Out, Slave In) pin. 
Enhanced capture unit 1 input 1 pin. 
EPWM1 channel 1 output/capture input. 


VO 
VO 
VO 
VO 
VO 
VO 
VO 
MFP14 Analog comparator 1 output pin. 
VO 
VO 
V0 
VO 
VO 
VO 
VO 
/O 
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EBI address bus bit 4. 
?CO clock pin. 

| MP6 — |srig MISO (Master In, Slave Out) pin. 
Smart Card 0 card detect pin. 

EPWM1 channel 0 output/capture input. 
| MFP14 — [Analog comparator 0 output pin. 
General purpose digital I/O pin. 

EBI address bus bit 10. 

Smart Card 2 card detect pin. 

SPI2 I?S master clock output pin 
UART2 data transmitter output pin. 
Do [wri 
wre 
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| ae MFPO General purpose digital I/O pin. 
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PC.14 

EBI_AD11 
SC1_nCD 
SPIO_I2SMCLK 
USCIO_CTLO 
QSPIO_CLK 
EPWMO0_SYNC_IN 


M 
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UART3_TXD 
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SPIO_CLK 
UART3_nCTS 
SC2_RST 
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EBI_AD10 
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NuMicro® M480 
32-bit ARM® Cortex®-M4F Microcontroller 


EBI address/data bus bit 11. 


2 


Quad SPIO serial clock pin. 

EPWMO0 counter synchronous trigger input pin. 
Timer1 event counter input/toggle output pin. 
USB external VBUS regulator status pin. 
HSUSB external VBUS regulator status pin. 
General purpose digital I/O pin. 


EBI address/data bus bit 13. 
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SPIO MOSI (Master Out, Slave In) pin. 
UARTS data receiver input pin. 

?C2 data input/output pin. 

Smart Card 2 clock pin. 

Timer2 event counter input/toggle output pin. 
General purpose digital I/O pin. 


EBI address/data bus bit 12. 


Cc 
n 
Q 
So 
Q 
ay 
fed) 
° 
Z 
=} 


SPIO MISO (Master In, Slave Out) pin. 
UARTS data transmitter output pin. 


C2 clock pin. 


General purpose digital I/O pin. 


EBI address/data bus bit 11. 


UARTS clear to Send input pin. 


EBI address/data bus bit 10. 
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[Type | MEP [Descrpt 
| vo | Mres | 
po [we 
To [wes 
Po [wre | 
De [wer] 
[re] 
Do | wre_| 
| vo | Mero | General purpose digital I/O pin. 
| vo | MFPs | USCIO control 0 pin. 
| vo | Mep4 | 1?C1 data input/output pin. 
Po [wre] 
| vo | mers | USCIH1 control 1 pin. 
| o | wees | Smart Card 1 clock pin. 
| 1 | omepia | USB external VBUS regulator status pin. 
| vo | MFPO | General purpose digital I/O pin. 
| vo | Mep4 | C1 clock pin. 

SPI1_CLK | vo | oMePs | SPI1 serial clock pin. 
[ie] 
Es 
al 
it J 
[| 
| vo 
| vo 
[ae | 
05 
[ae | 
| vo 
sie: 
| vo 
[e.] 
| vo 
[vee 


USCIO_CTL1 VO 
VO 
VO 
VO 
VO 
VO 
V0 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
/O 


SPIO_SS 
UART3_nRTS 
USCI1_CTLO 
SC2_PWR 
SC1_nCD 
UARTO_TXD 
PD.4 


USCIO_CTLO 


SPI1_SS 
USCI1_CTL1 
SC1_CLK 
USB_VBUS_ST 


PD.5 


SC1_DAT 


General purpose digital I/O pin. 
UART1 data receiver input pin. 

?CO data input/output pin. 

| omeps [sei MOSI (Master Out, Slave In) pin. 
| 

General purpose digital I/O pin. 
UART1 data transmitter output pin. 
CO clock pin. 

(Master In, Slave Out) pin. 
| 

EBI address/data bus bit 6. 
C2 data input/output pin. 
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[Tyne | MFP [Deseri 
| o | owes | UART2 request to Send output pin. 
| vo | Mero | General purpose digital I/O pin. 
EBI_AD7 | vo | MFP2 | EBI address/data bus bit 7. 
| vo | Mees | ?C2 clock pin. 
| 1 | wees | UART2 clear to Send input pin. 
| vo | Mero | General purpose digital I/O pin. 
| A | oweet | Operational amplifier 2 positive input pin. 
| oo | omer2 | EBI chip select 2 output pin. 
| 1 | MFPs | UART1 data receiver input pin. 
| ot | wees | CANO bus receiver input. 
wre] 
| 1 | Mepis | External interrupt 7 input pin. 
| vo | Mero | General purpose digital I/O pin. 
| A | weet | Operational amplifier 2 negative input pin. 
0 | _nrea fain 
| o | omres | UART1 data transmitter output pin. 
| o | omees | CANDO bus transmitter output. 
wre] 
| ot | Mepis | External interrupt 6 input pin. 
| vo | Mero | General purpose digital I/O pin. 
| A | oMePY | Operational amplifier 2 output pin. 
To [were lesen 
| 1 | mers | CAN1 bus receiver input. 
Ft | wee? | UART2 data receiver input pin. 
| vo | Mero | BPWM0 channel 5 output/capture input. 
| 1 | Meio | Quadrature encoder 0 index input 
Po [ares 
| 1 | oMepia | EADCO external trigger input. 
| 1 | oMepis | External interrupt 5 input pin. 
PD.13 I MFPO General purpose digital I/O pin. 
sone —(|1 | wre posocicaeaneamann 
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QEIO_A 


PD.12 
OPA2_O 
EBI_nCso 


CAN1_RXD 


CLKO 


V/O 
V/O 
VO 
VO 
A 
V/O 
A 
VO 
A 
VO 
EADCO_ST 
/O 


UART2_nRTS 
12C2_SCL 
UART2_nCTS 
EBI_nCS2 
UART1_RXD 
CANO_RXD 
INT7 
EBI_nCS1 
UART1_TXD 
CANO_TXD 
INT6 
UART2_RXD 
BPWM0_CH5 
QEIO_INDEX 
INTS 
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[Type | MEP [Descrpt 
pwr 
ie [aro 
owes fr 
[ie [wr fro 
|e 
| vo | Mri | EPWM0 channel 4 output/capture input. 
vo [ro | 
| vo | MeP2 | EBI address/data bus bit 11. 
| vo | MFPs | Quad SPIO MOSIO (Master Out, Slave In) pin. 
| o | owes | Smart Card 2 clock pin. 
| o | mes | (?SO master clock output pin. 
| vo | MFPs | SPI1 MOSI (Master Out, Slave In) pin. 
| ot | wee? | UARTS data receiver input pin. 
| vo | MePs | C1 data input/output pin. 
To [wre 
E.1 | vo | Mero | General purpose digital I/O pin. 
EBI_AD10 | vo | mero | EBI address/data bus bit 10. 
[tie] 
| vo 
Ea 
| ve | 
ea] 
Ea 
| 
[ee 
Es 
Lee] 
| vo 
[ies | 
Lee] 
[we 
[vee 


V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V0 | MFP — {quad SPIO MISOO (Master In, Slave Out) pin. 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
/O 
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UART3_RXD 
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SC2_DAT 


Smart Card 2 data pin. 

SO bit clock output pin. 

| were [sen MISO (Master In, Slave Out) pin. 
ob 
C1 clock pin. 

UART4 clear to Send input pin. 
General purpose digital I/O pin. 

EBI address latch enable output pin. 
SD/SDIOO data line bit 0. 

| mp4 {spin MOSI (Master Out, Slave In) pin. 
| MPs — |spig MOSI (Master Out, Slave In) pin. 
| 
EPWM0_CH5 EPWM0 channel 5 output/capture input. 
BPWM0_CHO BPWM0 channel 0 output/capture input. 
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[Type | MEP [Descrpt 
| oo | were | EBI external clock output pin. 
SPI3 MISO (Master In, Slave Out) pin. 
| 
Pot |Meat | Quadrature encoder 0 phase A input 
EPWM0 channel 4 output/capture input. 
BPWM0 channel 1 output/capture input. 
General purpose digital I/O pin. 
| oO | mere | EBI write enable output pin. 

SD/SDIOO data line bit 2. 
| 
| 

SCO_RST | o | mers | Smart Card 0 reset pin. 

USCIO_DAT1 ClO data 1 pin. 
za 
ea] 
[ees 
Ea 
Pe] 

/O 
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E.3 
EBI_MCLK 
SDO_DAT1 


SPIM_MISO 


D 
a 
= 
= 
D 
oO 


(Master In, Slave Out) pin. 
SPI3_MISO 
SCO_DAT 
USCIO_DATO 
QEIO_A 
EPWM0_CH4 


BPWM0_CH1 


U 


E.4 
EBI_nWR 

SDO_DAT2 
SPIM_CLK 


SPI3_CLK 


EPWM0 channel 3 output/capture input. 
BPWM0 channel 2 output/capture input. 
General purpose digital I/O pin. 
SD/SDIOO data line bit 3. 
SPIM slave select pin. 
USCIO control 1 pin. 
BPWMO0 channel 3 output/capture input. 
; 
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EPWM0_CH3 


BPWM0_CH2 
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m 
ie 
Zz 
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E.5 
EBI_nRD 
SD0_DAT3 
SPIM_SS 
SPI3_SS 
SCO_PWR 
USCIO_CTL1 
QEI_B 
EPWM0_CH2 


BPWM0_CH3 


vU 


E.6 


SDO_CLK 


vU 
m 
fo 


7) 
2 
i 
nm 
2) 
= 
oO 
Cc 
xz 


SPIM_D3 





Smart Card 0 data pin. 

USCIO data 0 pin. 

SPIM serial clock pin. 

SPI3 serial clock pin. 

Quadrature encoder 0 index input 
EBI read enable output pin. 

SPI slave select pin. 

Smart Card 0 power pin. 

Quadrature encoder 1 phase B input 
EPWM0 channel 2 output/capture input. 
General purpose digital I/O pin. 
SD/SDIOO clock output pin 

SPIM data 3 pin for Quad Mode I/O. 
SPI3 I°S master clock output pin 
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[Type | MEP [Descrpt 
EPWM0 channel 1 output/capture input. 
BPWM0 channel 4 output/capture input. 
General purpose digital I/O pin. 
SD/SDIOO command/response pin 
SPIM data 2 pin for Quad Mode I/O. 
CAN1 bus transmitter output. 

| oMFP11 — [Quadrature encoder 1 index input 
EPWM0 channel 0 output/capture input. 
BPWM0 channel 5 output/capture input. 
General purpose digital I/O pin. 


SCO_nCD 
USCIO_CTLO 
UART5_RXD 
CAN1_RXD 
QEI1_A 
EPWM0_CH1 


BPWM0_CH4 


U 


E.7 
SDO_CMD 
SPIM_D2 
UART5_TXD 


CAN1_TXD 


EPWM0_CHO 


OD 
m 
‘Si 
z 
iw) 
m 
x 


BPWM0_CH5 


vU 


E.8 


EMAC RMII PHY Management Clock output pin. 
SO bit clock output pin. 

SPI2 serial clock pin. 

| wees — usc control 1 pin. 

EPWM0 channel 0 output/capture input. 
ETM Trace Clock output pin 
General purpose digital I/O pin. 
EBI address bus bit 11. 

1?SO master clock output pin. 

| omps — |sPi2 MISO (Master In, Slave Out) pin. 
USCI1 control 0 pin. 

UART2_RXD UART2 data receiver input pin. 
EPWMO0_CH1 EPWM0 channel 1 output/capture input. 
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TRACE_CLK 


U 


E.9 


EBI_ADR11 


SPI2_MISO 
USCI1_CTLO 


EBI_ADR10 |e | MFP2 EBI address bus bit 10. 
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ECAPO_IC1 


EPWM0_BRAKE1 
TRACE_DATAO 
EMAC_RMII_TXDO 
12S0_DI 
EPWM1_BRAKEO 
TRACE_DATA1 
EMAC_RMII_TXD1 
1250_DO 
EPWM1_BRAKE1 
TRACE_DATA2 
EMAC_RMII_TXEN 
12S0_LRCK 


PE.10 


EBI_ADRi2 


SPI2_MOSI 
USCI1_DATO 
UART3_TXD 


EPWM0_CH2 


ECAPO_IC2 


PE.11 


EBI_ADR13 


SPI2_SS 
USCI1_DAT1 
UART3_RXD 
UART1_nCTS 


EPWM0_CH3 


ECAP1_IC2 


PE.12 


EBI_ADR14 


SP12_I2SMCLK 
USCI1_CLK 
UART1_nRTS 


EPWM0_CH4 
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EBI address bus bit 12. 


EMAC RMII Transmit Data bus bit 0. 


2 ; 


(Master Out, Slave In) pin. 


UARTS data transmitter output pin. 


EPWM0 channel 2 output/capture input. 
Enhanced capture unit 0 input 2 pin. 


General purpose digital I/O pin. 
EBI address bus bit 13. 


EMAC RMII Transmit Data bus bit 1. 


2 

SPI2 slave select pin. 

UARTS data receiver input pin. 

EPWMO0 channel 3 output/capture input. 
ETM Trace Data 2 output pin 

General purpose digital I/O pin. 


EBI address bus bit 14. 


’SO left right channel clock output pin. 


2 


UART1 request to Send output pin. 


EPWM0 channel 4 output/capture input. 
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[Type | MEP [Descript 
Parris 
| oO | mrPia | ETM Trace Data 3 output pin 
10 | are 
Po [wre 
| o | owes | EMAC Pulse Per Second output pin. 
| vo | owepa | CO clock pin. 
Po [wre 
| o | owes | UART1 data transmitter output pin. 
| vo | MFPto | EPWM0 channel 5 output/capture input. 
| vo | ori | EPWM1 channel 0 output/capture input. 
| vo | MrPi2 | BPWM1 channel 5 output/capture input. 
| 1 | omepis | Enhanced capture unit 1 input 0 pin. 
| vo | Mero | General purpose digital I/O pin. 
| vo | Mero | EBI address/data bus bit 8. 
po | were 
CANO_TXD | o | mera | CANO bus transmitter output. 
ca 
Ea 
| vo 
Le | 
Lay 
| vo 
Es 
| vo 
| vo 
[ee] 
Lee] 
Lad 
[sie | 
[er] 
[a] 


ECAP1_IC1 


PE.13 
EBI_ADR15 


EMAC_PPS 


UART1_TXD 
EPWM0_CH5 


EPWM1_CHO 


ECAP1_ICO 
PE.14 


EBI_AD8 


SD1_nCD SD/SDIO1 card detect input pin 
General purpose digital I/O pin. 

EBI address/data bus bit 9. 

UART2 data receiver input pin. 

CANO bus receiver input. 

General purpose digital I/O pin. 

UART1 data transmitter output pin. 

C1 clock pin. 

BPWM1 channel 0 output/capture input. 
Serial wired debugger data pin. 

General purpose digital I/O pin. 

UART1 data receiver input pin. 

?C1 data input/output pin. 

BPWM1 channel 1 output/capture input. 
x 

EB! not To | wree_|esicn 
UARTO_RXD | 1 | MFPs | UARTO data receiver input pin. 
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MFP4 CO data input/output pin. 
QSPIO_CLK MFP5 Quad SPIO serial clock pin. 
XT1_OUT | Ge] MFP10 External 4~24 MHz (high speed) crystal output pin. 
BPWM1_CH1 MFP11 i 
F.3 MFPO 
O 
O 
O 
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EBI_nCSo | oO | were | EBI chip select 0 output pin. 
UARTO_TXD | o | mers | 
CO clock pin. 
XT1_IN | 1 | MePto | External 4~24 MHz (high speed) crystal input pin. 
BPWM1_CHO BPWM1 channel 0 output/capture input. 
F General purpose digital I/O pin. 
UART2_TXD | oO | omer2 | UART2 data transmitter output pin. 
| o | omepa | UART2 request to Send output pin. 
BPWM0_CH5 BPWM0 channel 5 output/capture input. 
xe2_OUT To | wero | | 
F.5 General purpose digital I/O pin. 
| 1 | mere | UART2 data receiver input pin. 
[we 
| vo | mers | BPWM0 channel 4 output/capture input. 
| o | Mero | EPWMO0O counter synchronous trigger output pin. 
| 1 | MEP | External 32.768 kHz crystal input pin. 
| ot |Meat | EADCO external trigger input. 
| vo | Mero | General purpose digital I/O pin. 
EBL ADR19 | 0 | mere | EBI address bus bit 19. 
[ees] 
Lee) 
z= 
Le] 
ie] 
| vo 
[eo] 
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X32_IN 
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EADCO_ST 


vU 


F.6 


°SO left right channel clock output pin. 
| wees — [sPio MOSI (Master Out, Slave In) pin. 
UART4 data receiver input pin. 

| 

EBI_ADR18 
pe [we 
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UART4_TXD 
TAMPER1 
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SPIO_CLK 
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[yee | Me _[pesoree 
VO | MPs — |sPio MISO (Master In, Slave Out) pin. 
UART4 data transmitter output pin. 
VO | MFP |General purpose digital I/O pin. 
EBI address bus bit 17. 
Smart Card 0 reset pin. 
a 

VO SPIO serial clock pin. 

/O 

/O 

VO 

VO 

/O 

/O 

VO 

/O 

VO 

VO 

VO 

/O 

VO 


iw] 
® 
Oo 
9° 
= 
me] 
=F 
° 
=] 


| vo 

Le] 

| vo | 

Es 

ea 

Le] 

[ee] 

| vo 

| vo | MFPto | TAMPER detector loop pin 2. 
| vo | Mero | General purpose digital I/O pin. 
| 0 | omer2 | EBI address bus bit 16. 

| o | omees | Smart Card 0 power pin. 

| o | mera | (?SO master clock output pin. 
Po [rs | 

| vo | MFPto | TAMPER detector loop pin 3. 
| vo | Mero | General purpose digital I/O pin. 
| oO | mere | EBI address bus bit 15. 
wre] 
| o | meeps | SO bit clock output pin. 

| vo | Mees | SPIO [?S master clock output pin 

| vo | MFPto | TAMPER detector loop pin 4. 

| vo | Mero | General purpose digital I/O pin. 

| oO | mere | EBI address bus bit 14. 

| vo | mers | SPI2 MOSI (Master Out, Slave In) pin. 

| vo | MrPio | TAMPER detector loop pin 5. 

| vo | Mepis | Timer3 event counter input/toggle output pin. 
| vo | MFPO | General purpose digital I/O pin. 

| o | mere | EBI address bus bit 8. 

| vo | Mep4 | CO clock pin. 

| o | owes | C1 SMBus SMBALTER pin 

| 1 | Mere | UART2 data receiver input pin. 
[e] 


MFP7 


MFP8 UART1 data transmitter output pin. 
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MFP2 EBI address bus bit 9. 
VO MFP3 SPI2 I°S master clock output pin 
0 MFP4 CO data input/output pin. 

MFP5 ?C1 SMBus SMBSUS pin (PMBus CONTROL pin) 

MFP6 UART2 data transmitter output pin. 

MFP7 CAN1 bus receiver input. 

MFP8 UART1 data receiver input pin. 
VO MFPO General purpose digital I/O pin. 

MFP2 EBI address bus bit 11. 
VO MFP3 SPI2 slave select pin. 

MFP4 CO SMBus SMBALTER pin 
0 MFP5 C1 clock pin. 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
V0 


EBI_ADR9 


l2C BSUS 
L 
0 
A 


l2C 


MFP13 TimerO event counter input/toggle output pin. 


Pas, MFPO General purpose digital I/O pin. 


12C0O_SMBSUS 


CO SMBus SMBSUS pin (PMBus CONTROL pin) 
?C1 data input/output pin. 

| omePi3__ {Timer event counter input/toggle output pin. 
General purpose digital I/O pin. 

EBI address bus bit 13. 

| omFps — |sPi2 MISO (Master In, Slave Out) pin. 

| Mepis [Timer2 event counter input/toggle output pin. 
General purpose digital I/O pin. 

EBI chip select 1 output pin. 

SPI3 slave select pin. 

EPWM0 channel 3 output/capture input. 


{ 
{ 
1 


PG.4 


w ® 
9 3 
4 = 
S 2 
n ° 
oO 3 
lox 
c 
7) 
ics 
= 
ay 
Ny 


EBI chip select 2 output pin. 
| 

port | wm 
EPWM0 channel 2 output/capture input. 
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| Type | MFP Description 
| oo | were | EBI low byte write enable output pin. 
| vo | Mees | SPI3 MISO (Master In, Slave Out) pin. 
Pio [oe 
| vo | Mri | EPWM0 channel 1 output/capture input. 
| vo | Mero | General purpose digital I/O pin. 

| oO | were | EBI high byte write enable output pin 

| vo | Mees | SPI3 MOSI (Master Out, Slave In) pin. 
| o | omepa | Smart Card 1 clock pin. 

| vo | meet | EPWM0 channel 0 output/capture input. 
| vo | Mero | General purpose digital I/O pin. 

| vo | oMeP2 | EBI address/data bus bit 0. 

| vo | Mees | SD/SDIO1 data line bit 3. 

| vo | weps | SPIM data 2 pin for Quad Mode |/O. 

| vo | MrPi2 | BPWM0 channel 5 output/capture input. 
| vo | MFPO | General purpose digital I/O pin. 
| vo 
| vo 
[tie | 
Es 
[site| 
| ve | 
[aes] 
| vo 
| vo | 
| vo 
| 
Ee 
| vo 
[ie] 


SC1_DAT 


n 
3 
» 
= 
i?) 
© 
I 
a 
= 
Q 
© 
x 
iy 
ac) 
5 


EPWM0_CH1 


C1_CLK 


EBI address/data bus bit 1. 

SD/SDIO1 data line bit 2. 

SPIM data 3 pin for Quad Mode I/O. 
BPWM0 channel 4 output/capture input. 
General purpose digital I/O pin. 

EBI address/data bus bit 2. 

SD/SDIO1 data line bit 1. 

SPIM slave select pin. 

BPWM0 channel 3 output/capture input. 
General purpose digital I/O pin. 

EBI address/data bus bit 3. 

SD/SDIO1 data line bit 0. 


PG.11 
EBI_AD2 
PG.11 |SD1_DAT1 
SPIM_SS 
PG.12 
EBI_AD3 
PG.12 |SD1_DATO 
SPIM_CLK SPIM serial clock pin. 
BPWM0_CH2 BPWM0 channel 2 output/capture input. 


PG.13 MFPO igi in. 
EBI_AD4 MFP2 EBI address/data bus bit 4. 
PG.13 


PG.10 


SPIM_D3 


8 
9 


V/O 
V/O 
VO 
VO 
VO 
VO 
V/O 
VO 
V/O 
VO 
V/O 
VO 
V/O 
VO 
VO 
VO 
VO 
V/O 
V/O 
V/O 
V/O 
V/O 
V/O 
VO 
VO 
VO 
/O 


w w a) w a) vim] on|lo|my] wv oO |m 
vu Uv iw) Uv iw) @ |v ulo|q ua | ow 
So ec 2 ec 2 ec S = = = 
fe) (e) Fey QO a QO QA| =r rs) i 
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a 
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(0) 
2. 
a 
= 
a 
= 
e) 
o 
=) 


SD1_CMD MFP3 SD/SDIO1 command/response pin 
SPIM_MISO MFP4 SPIM MISO (Master In, Slave Out) pin. 
BPWMO0_CH1 MFP12 BPWM0 channel 1 output/capture input. 
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[| MFP [Descrpt 
EBI address/data bus bit 5. 
(Master Out, Slave In) pin. 


PG.14 VO 
VO 
V0 
VO MFP12 BPWM0 channel 0 output/capture input. 
V0 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
V0 
V0 


EBI_AD5 
PG.14. ISD1_CLK 


ea re 


SPIM_MOSI 

BPWM0_CHO 

PG.15 MFPO General purpose digital I/O pin. 

SD1_nCD MFP3 SD/SDIO1 card detect input pin 
PG.15 

CLKO 


EADCO_ST 


EADCO external trigger input. 


| vo 

Lee] 

©) 

ae: | 

| vo 

ae 

zal 

ee) 

zz 

| vo | Mero | General purpose digital I/O pin. 

| 0 | mere | EBI address bus bit 7. 

| o | omepa | UART5 data transmitter output pin. 

| vo | Mepis | TimerO external capture input/toggle output pin. 

| vo | Mero | General purpose digital I/O pin. 

Do [wre 
luartsRxD ||P a UART5 data receiver input pin. 
mi_ext =| vo | MPI Timer1 external capture input/toggle output pin. 

| vo 

[see] 

zal 

Ee | 

[aes] 

| vo 

| vo 

[ae | 

[2 

az 

=z 

Laie: | 

ie] 

| vo 


MFPO General purpose digital I/O pin. 
EBI_ADR5 
UART5_nRTS 
SC 
- 


PH.0 
PH.1 
EBI address bus bit 5. 
PH.2 
UART4 data transmitter output pin. 
CO clock pin. 
| Mepis [Timer2 external capture input/toggle output pin. 
General purpose digital I/O pin. 
EBI address bus bit 4. 
SPI1 (?S master clock output pin 
PH.3 UART5 clear to Send input pin. 
UART4 data receiver input pin. 
?CO data input/output pin. 
| Mepis [Timers external capture input/toggle output pin. 
rea acnoms—o |e | 
(Master In, Slave Out) pin. 
H.5 
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EBI_ADR2 


SPI1_MOSI 


12C1_SMBSUS 
QSPIO_MISO1 


PH.6 
EBI_ADR1 
SPI1_CLK 
PH.7 
EBI_ADRO 
SPI1_SS 
PH.8 
EBI_AD12 
QSPIO_CLK 


SC2_PWR 


SPIH1_CLK 


PH.9 
EBI_AD13 
QSPIO_SS 
SC2_RST 


SPI1_SS 


UART3_nCTS 


UART1_RXD 
PH.10 


EBI_AD14 


SC2_nCD 
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| Type | MFP Description 

EBI address bus bit 2. 

| omps [sei MOSI (Master Out, Slave In) pin. 
: 
SPI1 slave select pin. 

General purpose digital I/O pin. 
EBI address/data bus bit 12. 

| MFP |auad SPIO serial clock pin. 
SO data input pin. 
| 


VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
C1 SMBus SMBALTER pin 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
VO 
/O 


General purpose digital I/O pin. 
EBI address/data bus bit 13. 

| mp3 [Quad SPIO slave select pin. 
SO data output pin. 
SPI1 slave select pin. 
1?C1 SMBus SMBSUS pin (PMBus CONTROL pin) 
1?C2 data input/output pin. 

UART1 data receiver input pin. 

EBI address/data bus bit 14. 

| MFPs — {quad SPIO MISO1 (Master In, Slave Out) pin. 
i 

SO left right channel clock output pin. 

| 


Page 267 of 401 Rev 1.00 


(a) (= o Sc c|on 2) milo;lotl]mIia 
0) > 3 > >| U 3 wlo|]uiwio 
= Be) » D yl a D se ae Ices pee [os 
7 4 as 4 4 a @ | @ @ | o 
Fad a o ao}aftofaltsa 
» wo oO OT]! o oO a/|2!/o a | 2 
° © Q =x | 3 ry x a / 5 

ne) o 2 © Oe at} i) oj/olpl]o|s 
= Oo fou = ce} = foe n = = n i= 
ne} 2 ie) Cc ro oO S °o oO = 
ne) ay Oo = We) me) Q no 
fe) = ef a o | 2 a] 9o ° aS ]o 
a {o} oO o a fo) xe c a fe) c a 
co) (on) 77) =] = x fo) o fo) x] for) 
2 ® ® 2 ols s Tlalvlagia 
a =} oO 2. MO] 5 al -Flalsa!]F ie 
=: a YL. = (0) . Oo [o) = F + = 
© = 3 (5) 3 =. ; » : » 
= : = a 5 = = 
= ie O° ° . = = 
e) & c < o) e) 

= 
Z. Zz. Go ae} Zv. xe} 
5 5 5 = 5 5 

Zz ne} 

> = 
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OQ! OOOO 


Tee [we few CS 





UART4_TXD 
UARTO_TXD 


PH.11 


QSPI0O_MOSI1 


EPWM0_CH5 EPWM0 channel 5 output/capture input. 


UART4_RXD 


: 
EBI_AD15 MFP2 EBI address/data bus bit 15. 
| 
/O 
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5 BLOCK DIAGRAM 








5.1 NuMicro® M480 Block Diagram 








System Crypto 


oe oe || a 


Memory 
APROM SRAM 
ARM Cortex® - 
192 MH 512/256 KB 160/96 KB 
z 
Flash 
fo le <7 
. with 
Sena eee a | aPBOm Advanced Connectivity 
SRAM for Ext. SPI Flash 
37 KB Secure Boot USB 2.0 HS OTG J USB 2.0 FS OTG || Ethernet MAC 
w/ on-chip PHY J w/ on-chip PHY § ~(MDIO/MDC) 
















Timers Control Communication Connectivity 


4x 32-bit 3x 24-bit 16-ch 12-bit ADC 32x PWM Quad-SPI 4x SPI/I?S 

Timers Timers 

6x LPUART § 3x ISO7816 2x SDHC 
A 4 2x 12-bit DAC 2x QEl 
14x 16-bit 24-bit System = External Bus 
5 ‘ 3x PC 1x PS 
Timers tick Interface 
2x Comparator 2x ECAP 


VAI 2x CAN 






Window 
aoe Watchdog 3x Op. Amp 2x UART/SPI/I2C 


Figure 5.1-1 NuMicro® M480 Block Diagram 
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6 FUNCTIONAL DESCRIPTION 





6.1 ARM® Cortex®-M4 Core 


The Cortex®-M4 processor, a configurable, multistage, 32-bit RISC processor, has three AMBA AHB- 
Lite interfaces for best parallel performance and includes an NVIC component. The processor with 
optional hardware debug functionality can execute Thumb code and is compatible with other Cortex-M 
profile processors. The profile supports two modes -Thread mode and Handler mode. Handler mode is 
entered as a result of an exception. An exception return can only be issued in Handler mode. Thread 
mode is entered on Reset, and can be entered as a result of an exception return. The Cortex®-M4F is 
a processor with the same capability as the Cortex®-M4 processor and includes floating point 
arithmetic functionality. The NuMicro™ M480 series is embedded with Cortex® -M4F processor. 
Throughout this document, the name Cortex®-M4 refers to both Cortex®-M4 and Cortex®-M4F 
processors. Figure 6.1-1 shows the functional controller of the processor. 





































































































Cortex-M4 processor 
Interrupts and hastens t ere ry 
ower control on Sab iceaninadnerd 
z |»! Interrupt {‘«—»| Cortex-M4F [* > Embedded 
Controller processor core |__»| Trace 
(NVIC) Macrocell 
> (ETM) 
: — i 
Wake-up 
Interrupt Ba Ea + 
Controller Flash Patch Memory Re acca 
(WIC) Breakpoint j¢—») Protection je) 2-4 scape 
(FPB) Unit (MPU) (DWT) 
z i y+ 
vvy ¥v 
 Serial-Wire + + + 
or JTAG AHB Instrumentation Trace Port 
Debug Port }¢+-» Access Port [*—>| Bus Matrix ‘> Trace Macrocell }¢+—}+} Interface Unit 
(SW-DP or (AHB-AP) (ITM) Ly} (TPIU) 
SW4J-DP) 
I k & & 4 i 


























Serial-Wire or Jo ’ 
JTAG Debug ‘ J + CoreSight | Trace Port 











Interface ICode DCode System | ROM table Interface 
AHB-Lite AHB-Lite AHB-Lite PPB APB 
pnb ; oo crs debug system 
interface interface interface interface 


t+ For the Cortex-M4F processor, the core includes a Floating Point Unit (FPU) 
+ Optional component 











Figure 6.1-1 Cortex®-M4 Block Diagram 


Cortex®-M4 processor features: 
@ A low gate count processor core, with low latency interrupt processing that has: 


A subset of the Thumb instruction set, defined in the ARMv7-M Architecture 
Reference Manual 


- Banked Stack Pointer (SP) 
Hardware integer divide instructions, SDIV and UDIV 
Handler and Thread modes 
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Thumb and Debug states 


Support for interruptible-continued instructions LDM, STM, PUSH, and POP for low 
interrupt latency 


Automatic processor state saving and restoration for low latency Interrupt Service 
Routine (ISR) entry and exit 


Support for ARMVv6 big-endian byte-invariant or little-endian accesses 
Support for ARMv6 unaligned accesses 
@ = Floating Point Unit (FPU) in the Cortex®-M4F processor providing: 
32-bit instructions for single-precision (C float) data-processing operations 
Combined Multiply and Accumulate instructions for increased precision (Fused MAC) 


Hardware support for conversion, addition, subtraction, multiplication with optional 
accumulate, division, and square-root 


Hardware support for denormals and all IEEE rounding modes 


32 dedicated 32-bit single precision registers, also addressable as 16 double-word 
registers 


Decoupled three stage pipeline 


@ Nested Vectored Interrupt Controller (NVIC) closely integrated with the processor core to achieve low 
latency interrupt processing. Features include: 


External interrupts. Configurable from 1 to 240 (the NuMicro® M480 series configured 
with 64 interrupts) 


Bits of priority, configurable from 3 to 8 
Dynamic reprioritization of interrupts 


Priority grouping which enables selection of preempting interrupt levels and 
nonpreempting interrupt levels 


Support for tril-chaining and late arrival of interrupts, which enables back-to-back 
interrupt processing without the overhead of state saving and restoration between 
interrupts. 


Processor state automatically saved on interrupt entry, and restored on interrupt exit 
with on instruction overhead 


Support for Wake-up Interrupt Controller (WIC) with Ultra-low Power Sleep mode 
@ Memory Protection Unit (MPU). An optional MPU for memory protection, including: 

Eight memory regions 

Sub Region Disable (SRD), enabling efficient use of memory regions 


The ability to enable a background region that implements the default memory map 
attributes 


@ Low-cost debug solution that features: 


Debug access to all memory and registers in the system, including access to memory 
mapped devices, access to internal core registers when the core is halted, and access 
to debug control registers even while SYSRESETn is asserted. 


Serial Wire Debug Port(SW-DP) or Serial Wire JTAG Debug Port (SWJ-DP) debug 
access 


Optional Flash Patch and Breakpoint (FPB) unit for implementing breakpoints and 
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code patches 





- Optional Data Watchpoint and Trace (DWT) unit for implementing watchpoints, data 
tracing, and system profiling 


Optional Instrumentation Trace Macrocell (ITM) for support of printf() style debugging 


- Optional Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer (TPA), 
including Single Wire Output (SWO) mode 


Optional Embedded Trace Macrocell (ETM) for instruction trace. 
@ Bus interfaces: 


- Three Advanced High-performance Bus-Lite (AHB-Lite) interfaces: |Code, Dcode, and 
System bus interfaces 


Private Peripheral Bus (PPB) based on Advanced Peripheral Bus (APB) interface 
- Bit-band support that includes atomic bit-band write and read operations. 
Memory access alignment 
- Write buffer for buffering of write data 


Exclusive access transfers for multiprocessor systems 
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6.2 System Manager 


6.2.1 Overview 

System management includes the following sections: 
System Reset 

System Power Distribution 

SRAM Memory Orginization 

System Timer (SysTick) 

Nested Vectored Interrupt Controller (NVIC) 
System Control register 


6.2.2 System Reset 


The system reset can be issued by one of the events listed below. These reset event flags can be 
read from SYS_RSTSTS register to determine the reset source. Hardware reset sources are from 
peripheral signals. Software reset can trigger reset through setting control registers. 


@ Hardware Reset Sources 
Power-on Reset 
Low level on the nRESET pin 
Watchdog Time-out Reset and Window Watchdog Reset (WDT/WWDT Reset) 
Low Voltage Reset (LVR) 
Brown-out Detector Reset (BOD Reset) 
CPU Lockup Reset 
@ Software Reset Sources 
CHIP Reset will reset whole chip by writing 1 to CHIPRST (SYS_IPRSTO[0]) 


MCU Reset to reboot but keeping the booting setting from APROM or LDROM by 
writing 1 to SYSRESETREQ (AIRCR[2]) 


CPU Reset for Cortex®-M4 core only by writing 1 to CPURST (SYS_IPRSTO[1]) 
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Glitch Filt 
nRESET ID ch Fi ar 
s ~50k ohm 
@3.3v POROFF(SYS_PORCTL[15:0]) 
Power-on a 
veo 


LVREN(SYS_BODCTL{7]) 


Low Voltage » Reset Pulse Width 
AVop Rese ‘ Fy ~3.2ms 


BODRSTEN(SYS_BODCTL[3]) 
Brown-out Fy 
Rese 
WDT/WWDT Reset Pulse Width System Reset 
Rese 64 WDT clocks 






























































































































































CPU Lockup Reset Pulse Width 
Rese 2 system clocks 
CHIP Reset 
CHIPRST(SYS_IPRSTO[0]) 
MCU Reset \ Software Reset _| Reset Pulse Width 
SYSRSTREQ(AIRCR[2]) J 2 system clocks 
CPU Reset 














CPURST(SYS_IPRSTO[1]) 














Figure 6.2-1 System Reset Sources 


There are a total of 9 reset sources in the NuMicro® family. In general, CPU reset is used to reset 
Cortex®-M4 only; the other reset sources will reset Cortex®-M4 and all peripherals. However, there are 
small differences between each reset source and they are listed in Table 6.2-1 


Reset Sources 
; NRESET WDT LVR BOD Lockup CHIP MCU CPU 
Register 


CHIPRST 
0x0 
(SYS_IPRSTO[0]) 
BODEN 
(SYS_BODCTL[0]) 


BODVL 
(SYS_BODCTL[2:1]) 
BODRSTEN 
(SYS_BODCTL[3]) 
HXTEN 
(CLK_PWRCTL[0}) 


LXTEN 
0x0 
(CLK_PWRCTL[1]) 
WDTCKEN 
Ox1 Ox1 Ox1 
(CLK_APBCLKO[0}]) 
HCLKSEL Reload Reload Reload Reload Reload Reload Reload Reload 
from from from from from from from from 
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Reload Reload Reload Reload Reload 
from from from from from 


WDT_CTL 
0x0700 | Ox0700 | O0x0700 | 0x0700 | 0x0700 
except bit 1 and bit 7. 


BS 

(FMC_ISPCTL[1]) Reload Reload Reload Reload Reload 
from from from from from 

BL CONFIGO | CONFIGO | CONFIGO | CONFIGO | CONFIGO 

(FMC_ISPCTL[16]) 

FMC_DFBA Reload Reload Reload Reload Reload 
from from from from from 

CONFIG1 | CONFIG1 | CONFIG1 | CONFIG1 | CONFIG1 


CBS 


(FMC_ISPSTS[2:1)) 
CONFIGO | CONFIGO | CONFIGO | CONFIGO | CONFIGO 


VECMAP Reload Reload Reload Reload Reload 
‘ base on | base on | base on | base on | base on 
(FG ISPS Teles) CONFIGO | CONFIGO | CONFIGO | CONFIGO | CONFIGO 


Other Peripheral Reset Value 
Registers 


FMC Registers Reset Value 


Note: ‘-‘ means that the value of register keeps original setting. 


Table 6.2-1 Reset Value of Registers 
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CONFIGO 
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CONFIGO 
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CONFIGO 
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6.2.2.1 nRESET Reset 


The nRESET reset means to generate a reset signal by pulling low nRESET pin, which is an 
asynchronous reset input pin and can be used to reset system at any time. When the nRESET voltage 
is lower than 0.2 Vpp and the state keeps longer than 66 us (glitch filter), chip will be reset. The 
nRESET reset will control the chip in reset state until the nRESET voltage rises above 0.7 Vpp and the 
state keeps longer than 66 us (glitch filter). The PINRF(SYS_RSTSTS[1]) will be set to 1 if the 
previous reset source is nRESET reset. Figure 6.2-2 shows the nRESET reset waveform. 














nRESET 

0.7 Vop \ 7 

62 VG 
: .« 
66 us ! 

nRESET 
Reset fo 
e¢ 




















Figure 6.2-2 nRESET Reset Waveform 


6.2.2.2 Power-on Reset (POR) 


The Power-on reset (POR) is used to generate a stable system reset signal and force the system to 
be reset when power-on to avoid unexpected behavior of MCU. When applying the power to MCU, the 
POR module will detect the rising voltage and generate reset signal to system until the voltage is 
ready for MCU operation. At POR reset, the PORF(SYS_RSTSTSJ0]) will be set to 1 to indicate there 
is a POR reset event. The PORF(SYS_RSTSTSJ0]) bit can be cleared by writing 1 to it. Figure 6.2-3 
shows the power-on reset waveform. 





Power-on 
Reset 














Figure 6.2-3 Power-on Reset (POR) Waveform 


6.2.2.3 Low Voltage Reset (LVR) 


If the Low Voltage Reset function is enabled by setting the Low Voltage Reset Enable Bit LVREN 
(SYS_BODCTL[7]) to 1, after 200us delay, LVR detection circuit will be stable and the LVR function 
will be active. Then LVR function will detect AVpp during system operation. When the AVpp voltage is 
lower than Viva and the state keeps longer than De-glitch time set by LVRDGSEL 
(SYS_BODCTL[14:12]), chip will be reset. The LVR reset will control the chip in reset state until the 
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AVpp voltage rises above V.yr and the state keeps longer than De-glitch time set by LVRDGSEL 
(SYS_BODCTL[14:12]). The default setting of Low Voltage Reset is enabled without De-glitch 
function. Figure 6.2-4 shows the Low Voltage Reset waveform. 








<____>l 
tT ~#O/! To | 
(< LVRDGSEL) ( =LVRDGSEL) | 


T3 


| ( =LVRDGSEL) 
Low Voltage Reset | | 


| 200us | Delay for LVR stable 


a 











Figure 6.2-4 Low Voltage Reset (LVR) Waveform 


6.2.2.4 Brown-out Detector Reset (BOD Reset) 


If the Brown-out Detector (BOD) function is enabled by setting the Brown-out Detector Enable Bit 
BODEN (SYS_BODCTLJ[0]), Brown-out Detector function will detect AVpp during system operation. 
When the AVpp voltage is lower than Vgop which is decided by BODEN and BODVL 
(SYS_BODCTL[18:16]) and the state keeps longer than De-glitch time set by BODDGSEL 
(SYS_BODCTL[10:8]), chip will be reset. The BOD reset will control the chip in reset state until the 
AVpp voltage rises above Vgop and the state keeps longer than De-glitch time set by BODDGSEL. The 
default value of BODEN, BODVL and BODRSTEN (SYS_BODCTL{3]) is set by Flash controller user 
configuration register CBODEN (CONFIGO [19]), CBOV (CONFIGO [23:21]) and 
CBORST(CONFIGO[20]) respectively. User can determine the initial BOD setting by setting the 
CONFIGO register. Figure 6.2-5 shows the Brown-out Detector waveform. 
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Figure 6.2-5 Brown-out Detector (BOD) Waveform 
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6.2.2.5 Watchdog Timer Reset (WDT) 


In most industrial applications, system reliability is very important. To automatically recover the MCU 
from failure status is one way to improve system reliability. The watchdog timer(WDT) is widely used 
to check if the system works fine. If the MCU is crashed or out of control, it may cause the watchdog 
time-out. User may decide to enable system reset during watchdog time-out to recover the system and 
take action for the system crash/out-of-control after reset. 


Software can check if the reset is caused by watchdog time-out to indicate the previous reset is a 
watchdog reset and handle the failure of MCU after watchdog time-out reset by checking 
WDTRF(SYS_RSTSTS[2]). 


6.2.2.6 CPU Lockup Reset 


CPU enters lockup status after CPU produces hardfault at hardfault handler and chip gives immediate 
indication of seriously errant kernel software. This is the result of the CPU being locked because of an 
unrecoverable exception following the activation of the processor's built-in system state protection 
hardware. When chip enters debug mode, the CPU lockup reset will be ignored. 


6.2.2.7. CPU Reset, CHIP Reset and MCU Reset 


The CPU Reset means only Cortex®-M4 core is reset and all other peripherals remain the same status 
after CPU reset. User can set the CPURST(SYS_IPRSTO[1]) to 1 to assert the CPU Reset signal. 


The CHIP Reset is the same with Power-on Reset. The CPU and all peripherals are reset and 
BS(FMC_ISPCTL[1]) bit is automatically reloaded from CONFIGO setting. User can set the 
CHIPRST(SYS_IPRSTO[1]) to 1 to assert the CHIP Reset signal. 


The MCU Reset is similar with CHIP Reset. The difference is that BS(FMC_ISPCTL[1]) will not be 
reloaded from CONFIGO setting and keep its original software setting for booting from APROM or 
LDROM. User can set the SYSRESETREQ(AIRCR[2]) to 1 to assert the MCU Reset. 
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6.2.3 System Power Distribution 
In this chip, power distribution is divided into four segments: 








Analog power from AVpp and AVsg provides the power for analog components operation. 


Digital power from Vpp and Vgg supplies the power to the internal regulator which provides a fixed 1.8 
V power for digital operation and I/O pins. 


USB transceiver power from VBUS offers the power for operating the USB transceiver. 
RTC power from Vpp provides the power for RTC and 80 bytes backup registers. 


The outputs of internal voltage regulators, LDO and VDD33, require an external capacitor which 
should be located close to the corresponding pin. Analog power (AVpp) should be the same voltage 
level of the digital power (Vpp). Figure 6.2-6 shows the NuMicro® M480 power distribution. 
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Figure 6.2-6 NuMicro® M480 Power Distribution Diagram 
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6.2.4 Power Modes and Wake-up Sources 


The NuMicro® M480 series has power manager unit to support several operating modes for saving 
power. Table 6.2-2 lists all power modes in the NuMicro® M480 series. 


CPU Operating Maximum Speed LDO_CAP Clock Disable 
(MHz) 
Normal mode All clocks are disabled by control 
register. 
<—<_—| ‘1a re on “ — ” ae 


register. 


Idle mode CPU enter Sleep mode 1.20/1.26 |Only CPU clock is disabled. 


Fast Wakeup Power- CPU enters Deep Sleep mode 1.20/1.26 |Most clocks are disabled except 

down mode (FWPD) LIRC/LXT, and only 
RTC/WDT/Timer/UART peripheral 
clocks still enable if their clock sources 
are selected as LIRC/LXT. 


Normal Power-down CPU enters Deep Sleep mode 1.20/1.26 |Most clocks are disabled 
LIRC/LXT, and 
RTC/WDT/Timer/UART i 
clocks still enable if their clock sources 
are selected as LIRC/LXT. 


CPU enters Deep Sleep mode Most clocks are disabled 

LIRC/LXT, and 
RTC/WDT/Timer/UART i 
clocks still enable if their clock sources 
are selected as LIRC/LXT. 

Power off Floating |Only LIRC/LXT still enable for RTC 
function and wake-up timer usage 

Power off Floating |Only LIRC/LXT still enable for RTC 
function and wake-up timer usage 

Power off Floating |Only LIRC/LXT still enable for RTC 
function and wake-up timer usage 


Table 6.2-2 Power Mode Table 





Note:User must turn on LIRC before entering SPDO/1 mode. 


There are different power mode entry settings. Each power mode has different entry setting and 
leaving condition. Table 6.2 3 shows the entry setting for each power mode. When chip power-on, chip 
is running as normal mode. User can enter each mode by setting SLEEPDEEP (SCR[2]), PDEN 
(CLK_PWRCT:[7]) and PDMSEL (CLK_PMUCTL[2:0]) and execute WFI instruction.. 


Register/Instruction SLEEPDEEP PDEN PDMSEL 
Mode (SCR[2]) (CLK_PWRCTL{7]) (CLK_PMUCTL[2:0]) 


Fast Wakeup Power-down mode 
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Deep Power-down mode 


Table 6.2-3 Power Mode Difference Table 





There are several wake-up sources in Idle mode and Power-down mode. Table 6.2-4 lists the 
available clocks for each power mode. 


Normal Mode Idle Mode Power-Down Mode 


Definition CPU is in active state CPU is in sleep state CPU is in sleep state and all 
clocks stop except LXT and 
LIRC. SRAM content retended. 


Entry Condition Chip is in normal mode after |CPU executes WFI instruction. |CPU sets sleep mode enable 
system reset released and power down enable and 
executes WFI instruction. 


Wake-up Sources i RTC, WDT, |2C, Timer, UART, 


BOD, GPIO, EINT, USCI, 
USBD, ACMP and BOD. 


Available Clocks an except CPU clock LXT and LIRC 
After Wake-up CPU back to normal mode CPU back to normal mode 


Table 6.2-4 Power Mode Definition Table 








System reset released 














Normal Mode 
CPU Clock ON 
HXT, HIRC, LXT, LIRC, HCLK, PCLK ON 
Flash ON 







CPU executes WFI 1. SLEEPDEEP(SCR[2]) = 1 
2. PDEN(CLK_PWRCTL{[7]) = 1 


3. CPU executes WFI 





Interrupts occur Wake-up events occur 








Power-down Mode 
CPU Clock OFF 
HXT, HIRC, PCLK OFF 

LXT, LIRC ON 
Flash Halt 


Idle Mode 


CPU Clock OFF 
HXT, HIRC, PCLK ON 
LXT, LIRC ON 
Flash Halt 
























Figure 6.2-7 Power Mode State Machine 
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eG 


LIRC ON/OFF"! ON/OFF! ON/OFF”! 


Table 6.2-5 Clocks in Power Modes 





Note: 
1. LXT ON or OFF depends on SW setting in normal mode. 
2. LIRC ON or OFF depends on S/W setting in normal mode. 
3. If TIMER clock source is selected as LIRC/LXT and LIRC/LXT is on. 
4. If WDT clock source is selected as LIRC and LIRC is on. 
5. If RTC clock source is selected as LXT and LXT is on. 


6. If UART clock source is selected as LXT and LXT is on. 
Wake-up sources in Normal Power-down mode (NPD): 
RTC, WDT, I?C, Timer, VART, USCI, BOD, EBOD, GPIO, USBD, and ACMP. 


After chip enters power down, the following wake-up sources can wake chip up to normal mode. Table 
6.2-6 lists the condition about how to enter Power-down mode again for each peripheral. 


User needs to wait this condition before setting PDEN(CLK_PWRCTL[7]) and executing WFI to enter 
Power-down mode. 


Power-Down Mode 
Wake-U 
e - iti Re-Entering Power-Down Mode Condition 
Source 
After software writes 1 to clear BODIF 
(SYS_BODCTL[4]). 


After software writes 1 to clear BODWK 
(CLK_PMUSTS[13]) when SPD mode is entered. 


(CLK_PMUSTS[12]) when SPD mode is entered. 


After software writes 1 to clear PORF 
POR Hee! (SYS_RSTSTS[0}) 
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pint External Interrupt |} After software write 1 to clear the Px_INTSRC[n] bit. 


GPIO | GPIO Interrupt | GPIO Interrupt | = [after software write 1 to clear the Px_INTSRC[n] bit. 
GPIO(PA~PD)|__ rising or falling edge After software writes 1 to clear GPxWK 
peas up pin event, 64-pin (CLK_PMUSTS[11:8]) when SPD mode is entered. 
GPIO(PC.0) rising or falling edge After software writes 1 to clear PINWK 
Wake-up pin event , 1-pin (CLK_PMUSTS[1]) when DPD mode is entered. 
TIMER After software writes 1 to clear TWKF 
[oe TEE oie pel cas (TIMERx_INTSTS[1]) and TIF (TIMERx_INTSTS[0)). 
Wakeup timer After software writes 1 to clear TARWK 
Wakeup by wake-up Vv Vv |(CLK_PMUSTS[1]) when SPD or DPD mode is 
timer time-out 
entered. 
at va writes 1 to clear WKF (WDT_CTL[5]) 


Alarm Interrupt iste] sesame 1 to clear ALMIF 
Time Tick Interrupt pv foe |e | ae cn 1 to clear TICKIF 


After software writes 1 to clear RTCWK 
Wakeup by RTC alarm V Vv (CLK_PMUSTS[2]) when DPD or SPD mode is 
entered. 
‘ After software writes 1 to clear RTCWK 
cnt eee cr De ee (CLK_PMUSTS[2]) when DPD or SPD mode is 
entered. 











After software writes 1 to clear RTCWK 
sali ack Bi (CLK_PMUSTS[2]) when DPD or SPD mode is 
entered. 


UART After software writes 1 to clear CTSWKF 
ne TS Wene-up (UARTx_ WKSTS[0)). 
After software writes 1 to clear DATWKF 
i ze Ee (UARTx_WKSTS[1]). 
Received FIFO After software writes 1 to clear RFRTWKF 
Threshold Wake-up (UARTx_WKSTS[2)). 
RS-485 AAD Mode After software writes 1 to clear RS485WKF 
Wake-up 


(UARTx_WKSTS[3]). 


Received FIFO After software writes 1 to clear TOUTWKF 
Threshold Time-out (UARTx. WKSTSI4)). 
Wake-up 
Ue software wes 1 to clear WKF 
USCI UART 
Aa software aio) 1 to clear WKF 
ee software ie 1 to clear WKF 
uscl °c After software writes 1 to clear WKAKDONE 
Address match (Ul2C_PROTSTS[16], then writes 1 to clear WKF 
(UI2C_WKSTS[0)). 
USCI SPI ye software ae 1 to clear WKF 
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After software writes 1 to clear WKAKDONE 
(l2C_WKSTS[1]). Then software writes 1 to clear 
WKIF(I2C_WKSTS[0]). 


After software writes 1 to clear BUSIF 
(USBD_INTSTS[0)}). 


Comparator Power- After software writes 1 to clear WKIFO 
Down Wake-Up Interrupt (ACMP_STATUS[8]) and WKIF1 (ACMP_STATUS{[9)). 


After software writes 1 to clear ACMPWK 
(CLK_PMUSTS[14]) when SPD mode is entered. 





Table 6.2-6 Re-Entering Power-down Mode Condition 


6.2.5 Power Modes Transition 





om ¥ 









Wake-up reset Wake-up rese¥ 










POR Reset 
nReset pin 
WODT reset 
CHIP reset 

LVR 
BOD reset 
Lockup reset 
System reset 





Run mode 





LDO_PL1_RUN 











LDO_RUN 





LDO_PL1_IDLE 





Idle mode 











LDO_PLO_IDLE 





LDO_IDLE 














Figure 6.2-8 NuMicro® M480 Power Distribution Diagram 
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6.2.6 System Memory Map 





The NuMicro® M480 series provides 4G-byte addressing space. The memory locations assigned to 
each on-chip controllers are shown in Table 6.2-7. The detailed register definition, memory space, and 
programming will be described in the following sections for each on-chip peripheral. The NuMicro® 
M480 series only supports little-endian data format. 


Address Space Controllers 


ie FLASH Memory Space (256KB) 
z FLASH Memory Space (512KB) 
c| SPIM Memory Space (32MB) 

= ) SRAM Memory Space (32KB) 
iz SRAM Memory Space (96KB) 


- : SRAM2_BA Bien Memory Space (32KB) for CPU only and share with SPIM 


a EXTMEM_BA External Memory Space (256MB) 
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| SYS _BA System Control Registers 


i Clock Control Registers 
y NMI Control Registers 
- y GPIO Control Registers 
| SPIM Control Registers 
| Peripheral DMA Control Registers 
- y USB Host Control Registers 
- i. Ethernet MAC Control Registers 
i Flash Memory Control Registers 
i SDHOSTO Control Registers 
- Zl soHi_Ba —_|soHosT1 Control Registers 
Di External Bus Interface Control Registers 
ie HSUSBD Control Registers 
- HSUSBH Host Control Registers 
- a! CRC Generator Registers 
| - Bi SWD Control Registers 
APB Controllers Space (0x4000_0000 ~ 0x400F_FFFF) 
Real Time Clock (RTC) Control Register 
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0x4000_0000 
0x4000_0200 
0x4000_0300 
0x4000_4000 
0x4000_7000 — 0x4000_7FFF 
0x4000_8000 
0x4000_9000 
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0x4004_ 3000 — 0x4004_3FFF EADC_BA Enhanced Analog-Digital-Converter (EADC) Control Registers 


0x4004_5000 — 0x4004_5FFF ACMP01_BA Analog Comparator 0/ 1 Control Registers 


0x4004_ 6000 — 0x4004_6FFF OP Amplifier Control Registers 
0x4004_7000 — 0x4004_7FFF DAC Control Registers 
0x4004_8000 — 0x4004_8FFF ?SO Interface Control Registers 
0x4004_D000 — 0x4004_ DFFF OTG Control Registers 
0x4004_FO000 — 0x4004_FFFF HSOTG Control Registers 

0x4005_ 0000 — 0x4005_OFFF Timer0/Timer1 Control Registers 
0x4005_ 1000 — 0x4005_1FFF Timer2/Timer3 Control Registers 
0x4005_8000 — 0x4005_8FFF PWM0 Control Registers 
0x4005_9000 — 0x4005_9FFF PWM1 Control Registers 
0x4005_A000 — 0x4005_AFFF BPWMO0 Control Registers 
0x4005_BO00 — 0x4005_BFFF BPWM1 Control Registers 
0x4006_0000 — 0x4006_OFFF Quad SPIO Control Registers 
0x4006_ 1000 — 0x4006_1FFF SPIO Control Registers 

0x4006_ 2000 — 0x4006_2FFF SPI1 Control Registers 

0x4006_ 3000 — 0x4006_3FFF SPI2 Control Registers 

0x4006_ 4000 — 0x4006_4FFF SPI3 Control Registers 
0x4007_0000 — 0x4007_OFFF UARTO Control Registers 
0x4007_ 1000 — 0x4007_1FFF UART1 Control Registers 

0x4007_ 2000 — 0x4007_2FFF UART2 Control Registers 

0x4007_ 3000 — 0x4007_3FFF UARTS3 Control Registers 

0x4007_ 4000 — 0x4007_4FFF UART4 Control Registers 

0x4007_ 5000 — 0x4007_5FFF UART5 Control Registers 
0x4008_0000 — 0x4008_OFFF CO Control Registers 

0x4008_ 1000 — 0x4008_1FFF C1 Control Registers 
0x4008_2000 — 0x4008_2FFF ?C2 Control Registers 
0x4009_0000 — 0x4009_OFFF Smartcard Host 0 Control Registers 
0x4009_ 1000 — 0x4009_1FFF Smartcard Host 1 Control Registers 
0x4009_ 2000 — 0x4009_2FFF Smartcard Host 2 Control Registers 
0x4009_3000 — 0x4009_3FFF Smartcard Host 3 Control Registers 
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System Controllers Space (0xE000_E000 ~ 0xE000_EFFF) 
0OxE000_E010 — OxE000_EOFF System Timer Control Registers 





Table 6.2-7 Address Space Assignments for On-Chip Controllers 


6.2.7. SRAM Memory Orginization 


The M480 series supports embedded SRAM with total 160 Kbytes and the SRAM organization is 
separated to two banks: SRAM bankO and SRAM bank1 and SRAM bank2. The first bank has 32 
Kbytes address space, the second bank has 96 Kbyte address space and the third bank has 32Kbyte. 
These three banks address space can be accessed simultaneously. The SRAM bankO supports parity 
error check to make sure chip operating more stable. The SRAM bank2 is shared with SPIM cache, it 
can switch to external SPI Flash cache memory. 


@ Supports total 160 Kbytes SRAM 

Supports byte / half word / word write 

Supports fixed 32 Kbytes SRAM bank0 for independent access 
Supports parity error check function for SRAM bankO 

Supports oversize response error 


Supports remap address to 0x1000_0000 











AHB interface 
controller 


AHB interface SRAM decoder 
controller 

AHB interface SRAM decoder 
controller 


Figure 6.2-9 SRAM Block Diagram 


SRAM decoder SRAM bankO 


SRAM bank1 







AHB Bus 






SRAM bank2 








Figure 6.2-9 shows the SRAM organization of M480. There are three SRAM banks in M480. The 
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bankO is addressed to 32 Kbytes, the bank1 is addressed to 96 Kbytes and the bank2 is addressed to 
32 Kbyte. The bankO address space is from 0x2000_0000 to 0x2000_7FFF. The bank1 address space 
is from Ox2000_8000 to Ox2001_FFFF. The bank2 address space is from 0x2002_0000 to 
0x2002_7FFF. The address between 0x2002_8000 to Ox3FFF_FFFF is illegal memory space and chip 
will enter hardfault if CPU accesses these illegal memory addresses. 


The address of each bank is remapping from 0x2000_0000 to 0x1000_0000. CPU can access SRAM 
bankO through 0x2000_0000 to 0x2000_7FFF or 0x1000_0000 to 0x1000_7FFF, and access SRAM 
bank1 through 0x2000_8000 to 0x2001_FFFF or 0x1000_8000 to 0x1001_FFFF, and access SRAM 
bank2 through 0x2002_0000 to 0x2002_7FFF or 0x1002_0000 to 0x1002_7FFF. 


When setting the control register CCMEN(SPIM_CTL1[2]) to 0, SRAM bank2 is switched to external 
SPI Flash cache memory. In this case, the SRAM bank2 can’t be accessed as gernal SRAM. If user 
access SRAM bank2 by AHB bus master, the SPI Flash controller will send error response via HRESP 
AHB bus signal to bus master. 
































‘A ox3FFF_FFFF | 
Reserved 
0x2002_ 8000 
0x2002_7FFF 0x1002_7FFF 
fa 32K byte remapping 32K byte 
= SRAM bank2 SRAM bank2 
io 
0x2002_0000 0x1002_0000 
0x2001_FFFF 0x1001_FFFF 
96K byte remapping 96K byte 
SRAM bank1 SRAM bankt1 
0x2000_ 8000 0x1000_8000 
0x2000_7FFF 0x1000_7FFF 
32K byte remapping 32K byte 
SRAM bankO SRAM bankO 
0x2000_0000 0x1000_0000 
160K byte device 160K byte device 








Figure 6.2-10 SRAM Memory Organization 
SRAM bank0O has byte parity error check function. When CPU is accessing SRAM bank0O, the parity 
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error checking mechanism is dynamic operating. As parity error occured, the PERRIF 
(SYS_SRAM_STATUSJ[0}) will be asserted to 1 and the SYS_SRAM_ERRADDR register will recode 
the address with parity error. Chip will enter interrupt when SRAM parity error occurred if PERRIEN 
(SYS_SRAM_INTCTL[0]) is set to 1. When SRAM parity error occured, chip will stop detecting SRAM 
parity error until user writes 1 to clear the PERRIF(SYS_SRAM_STATUS[0)]) bit. 


6.2.8. Bus Matrix 


The M480 series supports Bus Matrix to manage the access arbitration between masters. The access 
arbitration can be selected by INTACTEN (SYS_AHBMCTLJ[0]) to use round-robin algorithm or set 
Cortex®-M4 CPU as the highest bus priority. 
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Figure 6.2-11 NuMicro® M480 Bus Matrix Diagram 


6.2.9 HIRC Auto Trim 


This chip supports auto-trim function: the HIRC trim (12 MHz RC oscillator), according to the accurate 
LXT (32.768 kHz crystal oscillator) or USB SOF (Start-Of-Frame), automatically gets accurate HIRC 
output frequency, 0.25 % deviation within all temperature ranges. 


For instance, the system needs an accurate 12 MHz clock. In such case, if neither using use PLL as 
the system clock source nor soldering 32.768 kHz crystal in system, user has to set REFCKSEL 
(SYS_IRCTCTL[10] reference clock selection) to “1”, set FREQSEL (SYS_IRCTCTL[1:0] trim 
frequency selection) to “10”, and the auto-trim function will be enabled. Interrupt status bit FREQLOCK 
(SYS_IRCTISTS[8] HIRC frequency lock status) “1” indicates the HIRC output frequency is accurate 
within 0.25% deviation. 
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6.2.10 System Timer (SysTick) 


The Cortex®-M4 includes an integrated system timer, SysTick, which provides a simple, 24-bit clear- 
on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter can be 
used as a Real Time Operating System (RTOS) tick timer or as a simple counter. 


When system timer is enabled, it will count down from the value in the SysTick Current Value Register 
(SYST_VAL) to 0, and reload (wrap) to the value in the SysTick Reload Value Register (SYST_LOAD) 
on the next clock cycle, and then decrement on subsequent clocks. When the counter transitions to 0, 
the COUNTFLAG status bit is set. The COUNTFLAG bit clears on reads. 


The SYST_VAL value is UNKNOWN on reset. Software should write to the register to clear it to 0 
before enabling the feature. This ensures the timer will count from the SYST_LOAD value rather than 
an arbitrary value when it is enabled. 


If the SYST_LOAD is 0, the timer will be maintained with a current value of 0 after it is reloaded with 
this value. This mechanism can be used to disable the feature independently from the timer enable bit. 


For more detailed information, please refer to the “ARM® Cortex®-M4 Technical Reference Manual” 
and “ARM® v6-M Architecture Reference Manual”. 


6.2.11 Nested Vectored Interrupt Controller (NVIC) 


The NVIC and the processor core interface are closely coupled to enable low latency interrupt 
processing and efficient processing of late arriving interrupts. The NVIC maintains knowledge of the 
stacked, or nested, interrupts to enable tail-chaining of interrupts. You can only fully access the NVIC 
from privileged mode, but you can cause interrupts to enter a pending state in user mode if you enable 
the Configuration and Control Register. Any other user mode access causes a bus fault. You can 
access all NVIC registers using byte, halfword, and word accesses unless otherwise stated. NVIC 
registers are located within the SCS (System Control Space). All NVIC registers and system debug 
registers are little-endian regardless of the endianness state of the processor. 


The NVIC supports: 
@ Animplementation-defined number of interrupts, in the range 1-240 interrupts. 


@ A programmable priority level of 0-16 for each interrupt; a higher level corresponds to 
a lower priority, so level 0 is the highest interrupt priority. 


Level and pulse detection of interrupt signals. 

Dynamic reprioritization of interrupts. 

Grouping of priority values into group priority and subpriority fields. 
Interrupt tail-chaining. 


An external Non Maskable Interrupt (NMI) 
@ WIC with Ultra-low Power Sleep mode support 


The processor automatically stacks its state on exception entry and unstacks this state on exception 
exit, with no instruction overhead. This provides low latency exception handling. 
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6.3 Clock Controller 


6.3.1 Overview 


The clock controller generates clocks for the whole chip, including system clocks and all peripheral 
clocks. The clock controller also implements the power control function with the individually clock 
ON/OFF control, clock source selection and a clock divider. The chip will not enter Power-down mode 
until CPU sets the Power-down enable bit PDEN(CLK_PWRCTL[7]) and Cortex®-M4 core executes 
the WFI instruction. After that, chip enters Power-down mode and wait for wake-up interrupt source 
triggered to leave Power-down mode. In Power-down mode, the clock controller turns off the 4~24 
MHz external high speed crystal (HXT) and 12 MHz internal high speed RC oscillator (HIRC) to 
reduce the overall system power consumption. Figure 6.3-1 shows the clock generator and the 
overview of the clock source control. 
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Figure 6.3-1 Clock Generator Global View Diagram 
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6.3.2 Clock Generator 





The clock generator consists of 5 clock sources, which are listed below: 
32.768 kHz external low speed crystal oscillator (LXT) 
4~24 MHz external high speed crystal oscillator (HXT) 


Programmable PLL output clock frequency (PLLFOUT), PLL source can be selected from external 
4~24 MHz external high speed crystal (HXT) or 12 MHz internal high speed oscillator (HIRC) 


12 MHz internal high speed RC oscillator (HIRC) 
10 kHz internal low speed RC oscillator (LIRC) 
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Figure 6.3-2 Clock Generator Block Diagram 
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6.3.3. System Clock and SysTick Clock 


The system clock has 5 clock sources, which were generated from clock generator block. The clock 
source switch depends on the register HCLKSEL (CLK_CLKSELO[2:0]). The block diagram is shown 
in Figure 6.3-3. 
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Figure 6.3-3 System Clock Block Diagrams 


There are two clock fail detectors to observe HXT and LXT clock source and they have individual 
enable and interrupt control. When HXT detector is enabled, the HIRC clock is enabled automatically. 
When LXT detector is enabled, the LIRC clock is enabled automatically. 


When HXT clock detector is enabled, the system clock will auto switch to HIRC if HXT clock stop 
being detected on the following condition: system clock source comes from HXT or system clock 
source comes from PLL with HXT as the input of PLL. If HXT clock stop condition is detected, the 
HXTFIF (CLK_CLKDSTSJ[0]) is set to 1 and chip will enter interrupt if HXTFIE (CLK_CLKDCTLJ[5]) is 
set to 1. User can trying to recover HXT by disable HXT and enable HXT again to check if the clock 
stable bit is set to 1 or not. If HXT clock stable bit is set to 1, it means HXT is recover to oscillate after 
re-enable action and user can switch system clock to HXT again. 


Figure 6.3-4 shows the HXT clock stops detection and system clock switches to HIRC procedure. 
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Figure 6.3-4 HXT Stop Protect Procedure 


The clock source of SysTick in Cortex®-M4 core can use CPU clock or external clock 
(SYST_CTRL[2]). If using external clock, the SysTick clock (STCLK) has 5 clock sources. The clock 
source switch depends on the setting of the register STCLKSEL (CLK_CLKSELO[5:3]). The block 
diagram is shown in Figure 6.3-5. 
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Figure 6.3-5 SysTick Clock Control Block Diagram 


6.3.4 Peripherals Clock 


Each peripheral clock has its own clock source selection. Refer to the CLK_CLKSEL1, CLK_CLKSEL2 
and CLK_CLKSEL3 register. 
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6.3.5 Power-down Mode Clock 


When entering Power-down mode, system clocks, some clock sources and some peripheral clocks 
are disabled. Some clock sources and peripherals clock are still active in Power-down mode. 


For theses clocks, which still keep active, are listed below: 
@ Clock Generator 
10 kHz internal low speed RC oscillator (LIRC) clock 
32.768 kHz external low speed crystal oscillator (LXT) clock 
@ Peripherals Clock (When the modules adopt LXT or LIRC as clock source) 


6.3.6 Clock Output 


This device is equipped with a power-of-2 frequency divider which is composed of 16 chained divide- 
by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one multiplexer is 
reflected to CLKO function pin. Therefore there are 16 options of power-of-2 divided clocks with the 
frequency from Fin/2' to Fin/2'° where Fin is input clock frequency to the clock divider. 


The output formula is Fout = Fin/2"*”, where Fi, is the input clock frequency, Fou is the clock divider 


output frequency and N is the 4-bit value in FREQSEL (CLK_CLKOCTLJ[38:0)). 


When writing 1 to CLKOEN (CLK_CLKOCTL[4]), the chained counter starts to count. When writing 0 
to CLKOEN (CLK_CLKOCTLJ4]), the chained counter continuously runs till divided clock reaches low 
state and stays in low state. 
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Figure 6.3-6 Clock Output Block Diagram 
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6.3.7. USB Clock Source 


The clock sources of USB 1.0 and 2.0 systems are generated from USB2.0 PHY clock or 
programmable PLL output. The generated clocks are shown in Figure 6.3-7. 
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Figure 6.3-7 USB Clock Source 
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6.4 Flash Memeory Controller (FMC) 


6.4.1 Overview 


The FMC is equipped with dual-bank on-chip embedded Flash (BANKO and BANK‘) for application 
and configurable Data Flash to store some application dependent data. Both BANKO and BANK1 have 
64/128/256 Kbytes space. Thus, the total size of application rom (APROM) is 128K/256K/512K. A 
User Configuration block provides for system initiation in BANKO. A 4 Kbytes loader ROM (LDROM) is 
used for In-System-Programming (ISP) function in BANKO. A 4 Kbytes security protection ROM 
(SPROM) can conceal user program. A 2 Kbytes one-time-program ROM (OTP) is used for recording 
one-time-program data in BANK1. A 32K Boot Loader consists of native ISP functions. A 4KB cache 
with zero wait cycle is used to improve Flash access performance. This chip also supports In- 
Application-Programming (IAP) function. User switches the code executing without chip reset after the 
embedded Flash is updated. 


6.4.2 Features 

Supports dual-bank Flash macro for safe firmware upgrade 

Supports 128/256/512 Kbytes application ROM (APROM) 

Supports 4 Kbytes loader ROM (LDROM) 

Supports 4 Kbytes security protection ROM (SPROM) to conceal user program 
Supports Data Flash with configurable memory size 

Supports 16 bytes User Configuration block to control system initiation 
Supports 2 Kbytes one-time-program ROM (OTP) 

Supports 4 Kbytes page erase for all embedded Flash 

Supports Boot Loader with native In-System-Programming (ISP) functions 


Supports Security Key protection function for ARPROM, LDROM, SPROM, User 
Configuration block and KPROM protection 


Supports 32-bit/64-bit and multi-word Flash programming function 
Supports fast Flash programming verification function 

Supports CRC32 checksum calculation function 

Supports Flash all one verification function 


Supports In-System-Programming (ISP) / In-Application-Programming (IAP) to update 
embedded Flash memory 


@ Supports cache memory to improve Flash access performance and reduce power 
consumption 


@ Supports auto-tuning Flash access cycle function to optimize the Flash access 
performance 
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6.5 General Purpose I/O (GPIO) 


6.5.1 Overview 


This chip has up to 118 General Purpose I/O pins to be shared with other function pins depending on 
the chip configuration. These 118 pins are arranged in 8 ports named as PA, PB, PC, PD, PE, PF, PG 
and PH. PA, PB, PE and PG has 16 pins on port. PC, PD has 15 pins on port. PF, PH has 12 pins on 
port. Each of the 118 pins is independent and has the corresponding register bits to control the pin 
mode function and data. 


The I/O type of each of I/O pins can be configured by software individually as Input, Push-pull output, 
Open-drain output or Quasi-bidirectional mode. After the chip is reset, the I/O mode of all pins are 
depending on CIOINI (CONFIGO[10)). 
6.5.2 Features 
@ Four I/O modes: 
Quasi-bidirectional mode 
Push-Pull Output mode 
Open-Drain Output mode 
Input only with high impendence mode 
TTL/Schmitt trigger input selectable 
I/O pin can be configured as interrupt source with edge/level setting 
Supports High Drive and High Slew Rate I/O mode 
Configurable default I/O mode of all pins after reset by CIOINI (CONFIGO[10]) setting 
CIOINI = 0, all GPIO pins in Quasi-bidirectional mode after chip reset 


CIOINI = 1, all GPIO pins in input mode after chip reset 
I/O pin internal pull-up resistor enabled only in Quasi-bidirectional I/O mode 
Enabling the pin interrupt function will also enable the wake-up function 
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6.6 PDMA Controller (PDMA) 


6.6.1 Overview 


The peripheral direct memory access (PDMA) controller is used to provide high-speed data transfer. 
The PDMA controller can transfer data from one address to another without CPU intervention. This 
has the benefit of reducing the workload of CPU and keeps CPU resources free for other applications. 
The PDMA controller has a total of 16 channels and each channel can perform transfer between 
memory and peripherals or between memory and memory. 


6.6.2 Features 
Supports 16 independently configurable channels 


@ Selectable 2 level of priority (fixed priority or round-robin priority) 

@ Supports transfer data width of 8, 16, and 32 bits 

e Supports source and destination address increment size can be byte, half-word, word or 
no increment 

@ Supports software and SPI, UART, DAC, ADC and PWM request 


@ Supports Scatter-Gather mode to perform sophisticated transfer through the use of the 
descriptor link list table 


Supports single and burst transfer type 
Supports time-out function on channel 0 and channel1 
Supports stride function from channel 0 to channel 5 
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6.7 Timer Controller (TMR) 


6.7.1 Overview 


The timer controller includes four 32-bit timers, TimerO ~ Timer3, allowing user to easily implement a 
timer control for applications. The timer can perform functions, such as frequency measurement, delay 
timing, clock generation, and event counting by external input pins, and interval measurement by 
external capture pins. 


The timer controller also provides four PWM generators. Each PWM generator supports two PWM 
output channels in independent mode and complementary mode. The output state of PWM output pin 
can be control by pin mask, polarity and break control, and dead-time generator. 

6.7.2. Features 

6.7.2.1. Timer Function Features 


@ Four sets of 32-bit timers, each timer having one 24-bit up counter and one 8-bit prescale 
counter 


Independent clock source for each timer 

Provides one-shot, periodic, toggle-output and continuous counting operation modes 
24-bit up counter value is readable through CNT (TIMERx_CNT[23:0]) 

Supports event counting function 

24-bit capture value is readable through CAPDAT (TIMERx_CAP[23:0]) 

Supports external capture pin event for interval measurement 


Supports external capture pin event to reset 24-bit up counter 


Supports chip wake-up from Idle/Power-down mode if a timer interrupt signal is 
generated 


@ Support TimerO ~ Timer time-out interrupt signal or capture interrupt signal to trigger 
EPWM, EADC, DAC and PDMA function 


Supports internal capture triggered while internal ACMP output signal transition 
Supports Inter-Timer trigger mode 
Supports event counting source from internal USB SOF signal 
6.7.2.2 PWM Function Features 
Supports maximum clock frequency up to maximum PCLK 
Supports independent mode for PWM generator with two output channels 
Supports complementary mode for PWM generator with paired PWM output channel 
12-bit dead-time insertion with 12-bit prescale 
Supports 12-bit prescale from 1 to 4096 
Supports 16-bit PWM counter 
Up, down and up-down count operation type 
One-shot or auto-reload counter operation mode 
Supports mask function and tri-state enable for each PWM output pin 
Supports brake function 
Brake source from pin, analog comparator and system safety events (clock failed, 
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Brown-out detection, SRAM parity error and CPU lockup) 
- Brake pin noise filter control for brake source 





Edge detect brake source to control brake state until brake status cleared 
Level detect brake source to auto recover function after brake condition removed 


@ Supports interrupt on the following events: 
PWM zero point, period point, up-count compared or down-count compared point 
events 
- Brake condition happened 
@ Supports trigger EADC on the following events: 


PWM zero point, period, zero or period point, up-count compared or down-count 
compared point events 
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6.8 Watchdog Timer (WDT) 


6.8.1 Overview 


The Watchdog Timer (WDT) is used to perform a system reset when system runs into an unknown 
state. This prevents system from hanging for an infinite period of time. Besides, this Watchdog Timer 
supports the function to wake up system from Idle/Power-down mode. 


6.8.2 Features 


@ 18-bit free running up counter for WDT time-out interval 


@ Selectable time-out interval (24 ~ 218) and the time-out interval is 1.6 ms ~ 26.214 s if 
WDT_CLK = 10 kHz. 


System kept in reset state for a period of (1 / WDT_CLKk) * 63 


Supports selectable WDT reset delay period, including 1026 - 130 - 18 or 3 WDT_CLK 
reset delay period 


@ Supports to force WDT enabled after chip powered on or reset by setting CWDTEN/[2:0] 
in ConfigO register 


@ Supports WDT time-out wake-up function only if WDT clock source is selected as 10 kHz 
or LXT. 
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6.9 Window Watchdog Timer (WWDT) 





6.9.1 Overview 
The Window Watchdog Timer (WWDT) is used to perform a system reset within a specified window 


period to prevent software run to uncontrollable status by any unpredictable condition. 


6.9.2 Features 


@ 6-bit down counter value (CNTDAT, WWDT_CNT[5:0]) and 6-bit compare value 
(CMPDAT, WWDT_CTL[21:16]) to make the WWDT time-out window period flexible 


@ Supports 4-bit value (PSCSEL, WWDT_CTL[11:8]) to programmable maximum 11-bit 
prescale counter period of WWDT counter 


@ WWD0DT counter suspends in Idle/Power-down mode 
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6.10 Real Time Clock (RTC) 


6.10.1 Overview 


The Real Time Clock (RTC) controller provides the real time and calendar message. The RTC offers 
programmable time tick and alarm match interrupts. The data format of time and calendar messages 
are expressed in BCD format. A digital frequency compensation feature is available to compensate 
external crystal oscillator frequency accuracy. 

6.10.2 Features 


@ Supports real time counter in RTC_TIME (hour, minute, second) and calendar counter in 
RTC_CAL (year, month, day) for RTC time and calendar check. 


@ Supports alarm time (hour, minute, second) and calendar (year, month, day) settings in 
RTC_TALM and RTC_CALM. 


@ Supports alarm time (hour, minute, second) and calendar (year, month, day) mask enable 
in RTC_TAMSK and RTC_CAMSK. 


Selectable 12-hour or 24-hour time scale in RTC_CLKFMT register. 
Supports Leap Year indication in RTC_LEAPYEAR register. 

Supports Day of the Week counter in RTC_WEEKDAY register. 
Frequency of RTC clock source compensate by RTC_FREQADzJ register. 
All time and calendar message expressed in BCD format. 


Supports periodic RTC Time Tick interrupt with 8 period interval options 1/128, 1/64, 
1/32, 1/16, 1/8, 1/4, 1/2 and 1 second. 


Supports RTC Time Tick and Alarm Match interrupt. 


Supports 1 Hz clock output. 


Supports chip wake-up from Idle or Power-down mode while a RTC interrupt signal is 
generated. 


Supports Daylight Saving Time software control in RTC_DSTCTL. 
Supports up 3 pairs dynamic loop tamper pin or 6 individual tamper pin. 


Supports 80 bytes spare registers and tamper pins detection to clear the content of these 
spare registers. 
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6.11 EPWM Generator and Capture Timer (EPWM) 


6.11.1 Overview 


The chip provides two EPWM generators — EPWMO and EPWM1. Each EPWM supports 6 channels 
of EPWM output or input capture. There is a 12-bit prescaler to support flexible clock to the 16-bit 
EPWM counter with 16-bit comparator. The EPWM counter supports up, down and up-down counter 
types. EPWM uses comparator compared with counter to generate events. These events use to 
generate EPWM pulse, interrupt and trigger signal for EADC/DAC to start conversion. 


The EPWM generator supports two standard EPWM output modes: Independent mode and 
Complementary mode, they have difference architecture. There are two output functions based on 
standard output modes: Group function and Synchronous function. Group function can be enabled 
under Independent mode or complementary mode. Synchronous function only enabled under 
complementary mode. Complementary mode has two comparators to generate various EPWM pulse 
with 12-bit dead-time generator and another free trigger comparator to generate trigger signal for 
EADC. For EPWM output control unit, it supports polarity output, independent pin mask and brake 
functions. 


The EPWM generator also supports input capture function. It supports latch EPWM counter value to 
corresponding register when input channel has a rising transition, falling transition or both transition is 
happened. Capture function also support PDMA to transfer captured data to memory. 

6.11.2 Features 

6.11.2.1 EPWM Function Features 

Supports maximum clock frequency up to maximum PLL frequency 

Supports up to two EPWM modules, each module provides 6 output channels 

Supports independent mode for EPWM output/Capture input channel 


Supports complementary mode for 3 complementary paired EPWM output channel 
Dead-time insertion with 12-bit resolution 
Synchronous function for phase control 
Two compared values during one period 

@ Supports 12-bit prescaler from 1 to 4096 

@ Supports 16-bit resolution EPWM counter 


Up, down and up/down counter operation type 
Supports one-shot or auto-reload counter operation mode 


Supports group function 
Supports synchronous function 
Supports mask function and tri-state enable for each EPWM pin 


Supports brake function 


Brake source from pin, analog comparator and system safety events (clock failed, 
SRAM parity error, Brown-out detection and CPU lockup). 


Noise filter for brake source from pin 

Leading edge blanking (LEB) function for brake source from analog comparator 
Edge detect brake source to control brake state until brake interrupt cleared 
Level detect brake source to auto recover function after brake condition removed 
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@ Supports interrupt on the following events: 





- EPWM counter matches 0, period value or compared value 
Brake condition happened 
@ Supports trigger EADC/DAC on the following events: 
EPWM counter matches 0, period value or compared value 
- EPWM counter match free trigger comparator compared value (only for EADC) 
6.11.2.2 Capture Function Features 
Supports up to 12 capture input channels with 16-bit resolution 
Supports rising or falling capture condition 
Supports input rising/falling capture interrupt 
Supports rising/falling capture with counter reload option 


Supports PDMA transfer function for EPWM all channels 
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6.12 Basic PWM Generator and Capture Timer (BPWM) 


6.12.1 Overview 


The chip provides two BPWM generators — BPWMO and BPWM1. Each BPWM supports 6 channels 
of BPWM output or input capture. There is a 12-bit prescaler to support flexible clock to the 16-bit 
BPWM counter with 16-bit comparator. The BPWM counter supports up, down and up-down counter 
types, all 6 channels share one counter. BPWM uses the comparator compared with counter to 
generate events. These events are used to generate BPWM pulse, interrupt and trigger signal for 
EADC to start conversion. For BPWM output control unit, it supports polarity output, independent pin 
mask and tri-state output enable. 


The BPWM generator also supports input capture function to latch BPWM counter value to 
corresponding register when input channel has a rising transition, falling transition or both transition is 
happened. 

6.12.2 Features 

6.12.2.1_ BPWM Function Features 

Supports maximum clock frequency up to maximum PLL frequency. 

Supports up to two BPWM modules; each module provides 6 output channels 

Supports independent mode for BPWM output/Capture input channel 

Supports 12-bit prescalar from 1 to 4096 


Supports 16-bit resolution BPWM counter; each module provides 1 BPWM counter 
Up, down and up/down counter operation type 


Supports mask function and tri-state enable for each BPWM pin 
Supports interrupt in the following events: 

BPWM counter matches 0, period value or compared value 

@ Supports trigger EADC in the following events: 
BPWM counter matches 0, period value or compared value 

6.12.2.2 Capture Function Features 
Supports up to 12 capture input channels with 16-bit resolution 
Supports rising or falling capture condition 
Supports input rising/falling capture interrupt 


Supports rising/falling capture with counter reload option 
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6.13 Quadrature Encoder Interface (QEl) 


6.13.1 Overview 

There are two QEI controllers in this device. The Quadrature Encoder Interface (QEI) decodes speed 
of rotation and motion sensor information. It can be used in any application that uses a quadrature 
encoder for feedback. 

6.13.2 Features 

6.13.2.1 Quadrature Encoder Interface (QE!) Features 

Up to two QEI controllers, QEIO and QEI1. 

Two QEIl phase inputs, QEA and QEB; One Index input. 

A 32-bit up/down Quadrature Encoder Pulse Counter (QEIl_CNT) 


A 32-bit software-latch Quadrature Encoder Pulse Counter Hold Register 
(QEI_CNTHOLD) 


A 32-bit Quadrature Encoder Pulse Counter Index Latch Register (QE CNTLATCH) 


@ A 32-bit Quadrature Encoder Pulse Counter Compare Register (QEI_CNTCMP) with a 
Pre-set Maximum Count Register (QE CNTMAX) 


One QEI control register (QEI_CTL) and one QEI Status Register (QE STATUS) 


Four Quadrature encoder pulse counter operation modes 


Support x4 free-counting mode 
Support x2 free-counting mode 
Support x4 compare-counting mode 
Support x2 compare-counting mode 
Encoder Pulse Width measurement mode 
Input frequency of QEA/QEB/IDX without noise filter must lower than PCLK/4 
Input frequency of QEA/QEB/IDX with noise filter must lower than Noise Filter Clk/8 
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6.14 Enhanced Input Capture Timer (ECAP) 


6.14.1 Overview 

This device provides up to two units of Input Capture Timer/Counter whose capture function can 
detect the digital edge-changed signal at channel inputs. Each unit has three input capture channels. 
The timer/counter is equipped with up counting, reload and compare-match capabilities. 

6.14.2 Features 

Up to two Input Capture Timer/Counter units, CAPO and CAP1. 

Each unit has 3 input channels. 

Each unit has its own interrupt vector. 

Each input channel has its own capture counter hold register. 

24-bit Input Capture up-counting timer/counter. 

With noise filter in front end of input ports. 


Edge detector with three options: 
Rising edge detection 
Falling edge detection 
Both edge detection 
Captured events reset and/or reload capture counter. 


Supports compare-match function. 
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6.15 UART Interface Controller (UART) 


6.15.1 Overview 


The chip provides six channels of Universal Asynchronous Receiver/Transmitters (UART). The UART 
controller performs Normal Speed UART and supports flow control function. The UART controller 
performs a serial-to-parallel conversion on data received from the peripheral and a parallel-to-serial 
conversion on data transmitted from the CPU. Each UART controller channel supports ten types of 
interrupts. The UART controller also supports IrDA SIR, LIN and RS-485 function modes and auto- 
baud rate measuring function. 

6.15.2 Features 

Full-duplex asynchronous communications 

Separates receive and transmit 16/16 bytes entry FIFO for data payloads 

Supports hardware auto-flow control 

Programmable receiver buffer trigger level 

Supports programmable baud rate generator for each channel individually 


Supports nCTS, incoming data, Received Data FIFO reached threshold and RS-485 
Address Match (AAD mode) wake-up function 


Supports 8-bit receiver buffer time-out detection function 


@ Programmable transmitting data delay time between the last stop and the next start bit by 
setting DLY (UART_TOUT [15:8]) 


@ Supports Auto-Baud Rate measurement and baud rate compensation function 
Support 9600 bps for UART_CLK is selected LXT. 


@ Supports break error, frame error, parity error and receive/transmit buffer overflow 
detection function 


@ Fully programmable serial-interface characteristics 
Programmable number of data bit, 5-, 6-, 7-, 8- bit character 


Programmable parity bit, even, odd, no parity or stick parity bit generation and 
detection 


Programmable stop bit, 1, 1.5, or 2 stop bit generation 

@ Supports IrDA SIR function mode 
Supports for 3/16 bit duration for normal mode 

@ Supports LIN function mode (Only UARTO /UART1 with LIN function) 
Supports LIN master/slave mode 
Supports programmable break generation function for transmitter 
Supports break detection function for receiver 

@ Supports RS-485 function mode 
Supports RS-485 9-bit mode 


Supports hardware or software enables to program nRTS pin to control RS-485 
transmission direction 


@ Supports PDMA transfer function 
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Auto Flow Control (CTS/RTS) 
LIN 

RS-485 Function Mode 
nCTS Wake-up 

Imcoming Data Wake-up 


Received Data FIFO reached 
threshold Wake-up 


RS-485 Address Match (AAD mode) 
Wake-up 


Auto-Baud Rate Measurement 


STOP Bit Length 


Word Length 
Even / Odd Parity 


Stick Bit 


Note: v= Supported 


Table 6.15-1 NuMicro® M480 Series UART Features 
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6.16 Ethernet MAC Controller (EMAC) 


6.16.1 Overview 

This chip provides an Ethernet MAC Controller (EMAC) for Network application. The Ethernet MAC 
controller consists of IEEE 802.3/Ethernet protocol engine with internal CAM function for recognizing 
Ethernet MAC addresses, Transmit-FIFO, Receive-FIFO, TX/RX state machine controller, time 
stamping engine for IEEE 1588, Magic Packet parsing engine and status controller. The EMAC 
supports both the MIl and RMII (Reduced MIl) interface to connect with external Ethernet PHY. 

6.16.2 Features 

Supports IEEE Std. 802.3 CSMA/CD protocol 

Supports Ethernet frame time stamping for IEEE Std. 1588 — 2002 protocol 

Supports both half and full duplex for 10 Mbps or 100 Mbps operation 

Supports both MIl and RMIl interface 

Supports MIl Management function to control external Ethernet PHY 


Supports pause and remote pause function for flow control 


Supports long frame (more than 1518 bytes) and short frame (less than 64 bytes) 
reception 


Supports 16 entries CAM function for Ethernet MAC address recognition 
Supports Magic Packet recognition to wake system up from Power-down mode 
Supports 256 bytes transmit FIFO and 256 bytes receive FIFO 

Supports DMA function 


Mar 30, 2018 Page 313 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 


6.17 Smart Card Host Interface (SC) 


6.17.1 Overview 
The Smart Card Interface controller (SC controller) is based on ISO/IEC 7816-3 standard and fully 
compliant with PC/SC Specifications. It also provides status of card insertion/removal. 
6.17.2 Features 
@ 1SO 7816-3 T =0, T = 1 compliant 
EMV2000 compliant 
Three ISO 7816-3 ports 
Separates receive/transmit 4 byte entry FIFO for data payloads 
Programmable transmission clock frequency 
Programmable receiver buffer trigger level 
Programmable guard time selection (11 ETU ~ 267 ETU) 


One 24-bit timer and two 8-bit timers for Answer to Request (ATR) and waiting times 
processing 


Supports auto direct / inverse convention function 


Supports transmitter and receiver error retry and error number limiting function 


Supports hardware activation sequence process, and the time between PWR on and CLK 
start is configurable 


Supports hardware warm reset Sequence process 

Supports hardware deactivation sequence process 

Supports hardware auto deactivation sequence when detected the card removal 
Supports UART mode 


Full duplex, asynchronous communications 


Separates receiving / transmitting 4 bytes entry FIFO for data payloads 
Supports programmable baud rate generator 
Supports programmable receiver buffer trigger level 


Programmable transmitting data delay time between the last stop bit leaving the TX- 
FIFO and the de-assertion by setting EGT (SCn_EGT[7:0]) 


Programmable even, odd or no parity bit generation and detection 
Programmable stop bit, 1- or 2- stop bit generation 


Mar 30, 2018 Page 314 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 


6.18 I?S Controller (I?S) 


6.18.1 Overview 

The I°S controller consists of I?S protocol to interface with external audio CODEC. Two 16-level depth 
FIFO for reading path and writing path respectively are capable of handling 8/16/24/32 bits audio data 
sizes. APDMA controller handles the data movement between FIFO and memory. 

6.18.2 Features 

Supports Master mode and Slave mode 

Capable of handling 8, 16, 24 and 32 bits data sizes in each audio channel 

Supports monaural and stereo audio data 

Supports I*S protocols: Philips standard, MSB-justified, and LSB-justified data format 
Supports PCM protocols: PCM standard, MSB-justified, and LSB-justified data format 


PCM protocol supports TDM multi-channel transmission in one audio sample, and the 
number of data channel can be set as 2, 4, 6, or 8 


Provides two 16-level FIFO data buffers, one for transmitting and the other for receiving 


Generates interrupt requests when buffer levels cross a programmable boundary 
Supports two PDMA requests, one for transmitting and the other for receiving 
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6.19 Serial Peripheral Interface (SPI) 


6.19.1 Overview 


The Serial Peripheral Interface (SPI) applies to synchronous serial data communication and allows full 
duplex transfer. Devices communicate in Master/Slave mode with the 4-wire bi-direction interface. The 
M480 series contains up to four sets of SPI controllers performing a serial-to-parallel conversion on 
data received from a peripheral device, and a parallel-to-serial conversion on data transmitted to a 
peripheral device. Each SPI controller can be configured as a master or a slave device and supports 
the PDMA function to access the data buffer. Each SPI controller also supports I?S mode to connect 
external audio CODEC. 
6.19.2 Features 
@ SPI Mode 
Up to four sets of SPI controllers 
Supports Master or Slave mode operation 


Master mode up to 100 MHz and Slave mode up to 100 MHz (when chip works at Vop 
= 2.7~3.6V) 


Configurable bit length of a transaction word from 8 to 32-bit 
Provides separate 4-level depth transmit and receive FIFO buffers 
Supports MSB first or LSB first transfer sequence 
Supports Byte Reorder function 
Supports Byte or Word Suspend mode 
Supports PDMA transfer 
Supports one data channel half-duplex transfer 
Supports receive-only mode 
@ 1°S Mode 
Supports Master or Slave 
Capable of handling 8-, 16-, 24- and 32-bit word sizes 


Each provides two 4-level FIFO data buffers, one for transmitting and the other for 
receiving 


Supports monaural and stereo audio data 
Supports PCM mode A, PCM mode B, I°S and MSB justified data format 
Supports two PDMA requests, one for transmitting and the other for receiving 


Dual/Quad I/O Mode 


Two-bit Transfer Mode 


FIFO Depth 


Slave Time-out Function 


Slave 3-Wired Mode 
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6.20 Quad Serial Peripheral Interface (QSPI) 


6.20.1 Overview 


The Quad Serial Peripheral Interface (QSPI) applies to synchronous serial data communication and 
allows full duplex transfer. Devices communicate in Master/Slave mode with the 4-wire bi-direction 
interface. The M480 series contains one QSPI controller performing a serial-to-parallel conversion on 
data received from a peripheral device, and a parallel-to-serial conversion on data transmitted to a 
peripheral device. 


The QSPI controller supports 2-bit Transfer mode to perform full-duplex 2-bit data transfer and also 
supports Dual and Quad I/O Transfer mode and the controller supports the PDMA function to access 
the data buffer. 
6.20.2 Features 

@ Supports Master or Slave mode operation 


@ Master mode up to 100 MHz and Slave mode up to 100 MHz (when chip works at Vpp = 
2.7~3.6V) 


Supports 2-bit Transfer mode 

Supports Dual and Quad I/O Transfer mode 

Configurable bit length of a transaction word from 8 to 32-bit 
Provides separate 8-level depth transmit and receive FIFO buffers 
Supports MSB first or LSB first transfer sequence 

Supports Byte Reorder function 

Supports Byte or Word Suspend mode 

Supports PDMA transfer 

Supports 3-Wire, no slave selection signal, bi-direction interface 
Supports one data channel half-duplex transfer 


Supports receive-only mode 
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6.21 SPI Synchronous Serial Interface Controller (SPI Master mode) 


6.21.1 Overview 


The SPI Synchronous serial Interface Controller for SP] master mode performs a serial-to-parallel 
conversion on data received from the peripheral, and a parallel-to-serial conversion on data received 
from MCU. This SPI controller can drive one external peripheral (External SPI Flash) and it is seen as 
the SPI master mode. It can generate an interrupt signal when data transfer is finished and can be 
cleared by writing 1 to the interrupt flag. The active level of device/slave select signal can be chosen to 
low active or high active, which depends on the peripheral. Writing a divisor into the SPIM_CTL1 
register can program the frequency of serial clock output to the peripheral. 


In SPI Flash controller, normal I/O mode contains four 32-bit transmit/receive buffers, and can provide 
1 to 4 burst mode operation. The number of bits in each transaction can be 8, 16, 24, or 32; data can 
be transmitted/received up to four successive transactions in one transfer. 


By DMA write mode, user can move data from SRAM to external SPI Flash component. In DMA read 
mode, user can move data from external SPI Flash component to SRAM. In direct memory mapping 
mode (DMM mode), this SPI Flash controller will translate the AHB bus commands into SPI Flash 
operations without MCU setting related SPI Flash command. Therefore users can access external SPI 
Flash as a ROM module. 


In direct memory mapping mode with cache off mode, it will pre-fetch 4-word Flash data after a direct 
memory mapping access. when using direct memory mapping mode with cache on mode, it will use 
32 Kbytes cache memory to reduce the number of accessing external SPI Flash component and the 
performance of SPI Flash access can be improved. To improve the read operation of SPI Flash 
without increasing the serial clock frequency, this SPI Flash controller supports DTR/DDR (Double 
Transfer Rate/Double Data Rate) read command codes that support Standard/Dual/Quad SPI modes. 
The one byte command code is still latched into the device on the rising edge of the serial clock similar 
to all other SPI commands. Once a DTR/DDR instruction code is accepted by the device, the address 
input and data output will be latched on both rising and falling edges of the serial clock. 


In core coupled memory mode (CCM mode), the cache function is disabled by hardware 
automatically, and MCU can access this 32 Kbytes cache memory as general SRAM. For data 
protection, this SPI Flash controller supports cipher encryption and decryption circuits to protect data 
which user places into external SPI Flash when DMA read/write mode and direct memory mapping 
mode are used. 

6.21.2 Features 

Supports maximum 32M bytes SPI Flash size 

Supports SPI master mode 

Supports Direct Memory Mapping Mode and Normal I/O Mode 


Supports 8/16/24/32 bits transaction for Normal I/O mode 


Provides burst mode operation in Normal I/O mode, which can transmit/receive data up to 
four successive transactions in one transfer 


Supports DMA mode read/write 

Supports standard (1-bit), dual (2-bit), and quad (4-bit) I/O transfer mode 
Supports Double Transfer Rate (DTR) / Double Data Rate (DDR) transfer mode 
Supports 32 Kbytes cache memory 

Supports 32 Kbytes Core Coupled Memory (CCM) when cache function disable 
Supports Cipher encryption/decryption 


One slave/device select line for external SPI Flash component 
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6.22 I°C Serial Interface Controller (I?C) 


6.22.1 Overview 


?C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data exchange 
between devices. The I°C standard is a true multi-master bus including collision detection and 
arbitration that prevents data corruption if two or more masters attempt to control the bus 
simultaneously. 


There are two sets of IC controllers which support Power-down wake-up function. 


6.22.2 Features 


The |?C bus uses two wires (SDA and SCL) to transfer information between devices connected to the 
bus. The main features of the I°C bus include: 


Supports up to three I°C ports 

Master/Slave mode 

Bidirectional data transfer between masters and slaves 
Multi-master bus (no central master) 


Supports Standard mode (100 kbps), Fast mode (400 kbps) and Fast mode plus (1 
Mbps) 


@ Arbitration between simultaneously transmitting masters without corruption of serial data 
on the bus 


@ = Serial clock synchronization allow devices with different bit rates to communicate via one 
serial bus 


@ = Serial clock synchronization used as a handshake mechanism to suspend and resume 
serial transfer 


@ Built-in 14-bit time-out counter requesting the I°C interrupt if the I?C bus hangs up and 
timer-out counter overflows 


Programmable clocks allow for versatile rate control 

Supports 7-bit addressing and 10-bit addressing mode 

Supports multiple address recognition ( four slave address with mask option) 
Supports Power-down wake-up function 

Supports PDMA with one buffer capability 

Supports setup/hold time programmable 


Supports Bus Management (SM/PM compatible) function 
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6.23 USCI - Universal Serial Control Interface Controller (USCI) 





6.23.1 Overview 


The Universal Serial Control Interface (USCI) is a flexible interface module covering several serial 
communication protocols. The user can configure this controller as UART, SPI, or I°C functional 
protocol. 


6.23.2 Features 


The controller can be individually configured to match the application needs. The following protocols 
are supported: 


@ UART 
@ SPI 
e (ic 
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6.24 USCI-— UART Mode 


6.24.1 Overview 


The asynchronous serial channel UART covers the reception and the transmission of asynchronous 
data frames. It performs a serial-to-parallel conversion on data received from the peripheral, and a 
parallel-to-serial conversion on data transmitted from the controller. The receiver and transmitter being 
independent, frames can start at different points in time for transmission and reception. 


The UART controller also provides auto flow control. There are two conditions to wake-up the system. 


6.24.2 Features 


Supports one transmit buffer and two receive buffer for data payload 
Supports hardware auto flow control function 

Supports programmable baud-rate generator 

Support 9-bit Data Transfer (Support 9-bit RS-485) 

Baud rate detection possible by built-in capture event of baud rate generator 
Supports PDMA capability 

Supports Wake-up function (Data and nCTS Wakeup Only) 
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6.25 USCI - SPI Mode 


6.25.1 Overview 


The SPI protocol of USCI controller applies to synchronous serial data communication and allows full 
duplex transfer. It supports both master and Slave operation mode with the 4-wire bi-direction 
interface. SPI mode of USCI controller performs a serial-to-parallel conversion on data received from a 
peripheral device, and a parallel-to-serial conversion on data transmitted to a peripheral device. The 
SPI mode is selected by FUNMODE (USCI_CTL[2:0]) = 0x1 


This SPI protocol can operate as master or Slave mode by setting the SLAVE (USCI_PROTCTLJ[0]) to 
communicate with the off-chip SPI Slave or master device. The application block diagrams in master 
and Slave mode are shown below. 
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Figure 6.25-1 SP] Master Mode Application Block Diagram 
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Figure 6.25-2 SPI Slave Mode Application Block Diagram 


6.25.2 Features 


@ Supports Master or Slave mode operation (the maximum frequency -- Master = fPCLK / 
2, Slave < fPCLK / 5) 


Configurable bit length of a transfer word from 4 to 16-bit 
Supports one transmit buffer and two receive buffers for data payload 
Supports MSB first or LSB first transfer sequence 
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Supports Word Suspend function 
Supports PDMA transfer 
Supports 3-wire, no slave select signal, bi-direction interface 





Supports wake-up function by slave select signal in Slave mode 


Supports one data channel half-duplex transfer 


Mar 30, 2018 Page 324 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 











6.26 USCI- I?C Mode 


6.26.1 Overview 


On I°C bus, data is transferred between a Master and a Slave. Data bits transfer on the SCL and SDA 
lines are synchronously on a byte-by-byte basis. Each data byte is 8-bit. There is one SCL clock pulse 
for each data bit with the MSB being transmitted first, and an acknowledge bit follows each transferred 
byte. Each bit is sampled during the high period of SCL; therefore, the SDA line may be changed only 
during the low period of SCL and must be held stable during the high period of SCL. A transition on 
the SDA line while SCL is high is interpreted as a command (START or STOP). Please refer to Figure 
6.26-1 for more detailed I?C BUS Timing. 





Repeated 
STOP START START STOP 


SDA 


SCL 





tup_sta tHD pat tsu_pat tsu_sta tsu_sto 











Figure 6.26-1 |?C Bus Timing 


The device’s on-chip I’C provides the serial interface that meets the |°C bus standard mode 
specification. The IC port handles byte transfers autonomously. The I*C mode is selected by 
FUNMODE (USCI_CTL [2:0]) = 100B. When enable this port, the USCI interfaces to the I°C bus via 
two pins: SDA and SCL. When I/O pins are used as |°C ports, user must set the pins function to I2C in 
advance. 


Note: Pull-up resistor is needed for IC operation because the SDA and SCL are set to open-drain 
pins when USCI is selected to I’C operation mode . 

6.26.2 Features 

Full master and slave device capability 

Supports of 7-bit addressing, as well as 10-bit addressing 

Communication in standard mode (100 kBit/s) or in fast mode (up to 400 kBit/s) 
Supports multi-master bus 

Supports one transmit buffer and two receive buffer for data payload 

Supports 10-bit bus time-out capability 

Supports bus monitor mode. 

Supports Power down wake-up by data toggle or address match 

Supports setup/hold time programmable 


Supports multiple address recognition (two slave address with mask option) 
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6.27 Controller Area Network (CAN) 


6.27.1 Overview 


The C_CAN consists of the CAN Core, Message RAM, Message Handler, Control Registers and 
Module Interface. The CAN Core performs communication according to the CAN protocol version 2.0 
part A and B. The bit rate can be programmed to values up to 1MBit/s. For the connection to the 
physical layer, additional transceiver hardware is required. 


For communication on a CAN network, individual Message Objects are configured. The Message 
Objects and Identifier Masks for acceptance filtering of received messages are stored in the Message 
RAM. All functions concerning the handling of messages are implemented in the Message Handler. 
These functions include acceptance filtering, the transfer of messages between the CAN Core and the 
Message RAM, and the handling of transmission requests as well as the generation of the module 
interrupt. 


The register set of the C_CAN can be accessed directly by the software through the module interface. 
These registers are used to control/configure the CAN Core and the Message Handler and to access 
the Message RAM. 
6.27.2 Features 
@ Supports CAN protocol version 2.0 part A and B 
Bit rates up to 1 MBit/s 
32 Message Objects 
Each Message Object has its own identifier mask 
Programmable FIFO mode (concatenation of Message Objects) 
Maskable interrupt 
Disabled Automatic Re-transmission mode for Time Triggered CAN applications 
Programmable loop-back mode for self-test operation 
16-bit module interfaces to the AMBA APB bus 
Supports wake-up function 
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6.28 Secure Digital Host Controller (SDH) 


6.28.1 Overview 


The Secure Digital Host Controller (SD Host) has DMAC unit and SD unit. The DMAC unit provides a 
DMA (Direct Memory Access) function for SD to exchange data between system memory and shared 
buffer (128 bytes), and the SD unit controls the interface of SD/SDHC. The SDHOST controller can 
support SD/SDHC and cooperated with DMAC to provide a fast data transfer between system memory 
and cards. 


6.28.2 Features 
AMBA AHB master/slave interface compatible, for data transfer and register read/write. 


@ Supports single DMA channel. 

@ Supports hardware Scatter-Gather function. 

@ Using single 128 Bytes shared buffer for data exchange between system memory and 
cards. 

@ Synchronous design for DMA with single clock domain, AHB bus clock (HCLK). 

@ = Interface with DMAC for register read/write and data transfer. 

@ Supports SD/SDHC card. 

@ Completely asynchronous design for Secure Digital with two clock domains, HCLK and 


Engine clock, note that frequency of HCLK should be higher than the frequency of 
peripheral clock. 
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6.29 External Bus Interface (EBI) 


6.29.1 Overview 
This chip is equipped with an external bus interface (EBI) for external device use. To save the 
connections between an external device and a chip, EBI is operating at address bus and data bus 
multiplex mode. The EBI supports three chip selects that can connect three external devices with 
different timing setting requirements. 
6.29.2 Features 

@ Supports up to three memory banks 

@ Supports dedicated external chip select pin with polarity control for each bank 


@ Supports accessible space up to 1 Mbytes for each bank, actually external addressable 
space is dependent on package pin out 


Supports 8-/16-bit data width 

Supports byte write in 16-bit data width mode 

Supports Address/Data multiplexed Mode 

Supports Timing parameters individual adjustment for each memory block 
Supports LCD interface i80 mode 

Supports PDMA mode 

Supports variable external bus base clock (MCLK) which based on HCLK 


Supports configurable idle cycle for different access condition: Idle of Write command 
finish (W2X) and Idle of Read-to-Read (R2R) 


@ Supports address bus and data bus separate mode 
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6.30 USB 1.1 Device Controller (USBD) 


6.30.1 Overview 


There is one set of USB 2.0 full-speed device controller and transceiver in this device. It is compliant 
with USB 2.0 full-speed device specification and supports control/bulk/interrupt/ isochronous transfer 
types. 


In this device controller, there are two main interfaces: the APB bus and USB bus which comes from 
the USB PHY transceiver. For the APB bus, the CPU can program control registers through it. There 
are 1KBytes internal SRAM as data buffer in this controller. For IN or OUT transfer, it is necessary to 
write data to SRAM or read data from SRAM through the APB interface or SIE. User needs to set the 
effective starting address of SRAM for each endpoint buffer through buffer segmentation register 
(USBD_BUFSEGx). 


There are 12 endpoints in this controller. Each of the endpoint can be configured as IN or OUT 
endpoint. All the operations including Control, Bulk, Interrupt and Isochronous transfer are 
implemented in this block. The block of “Endpoint Control” is also used to manage the data sequential 
synchronization, endpoint states, current start address, transaction status, and data buffer status for 
each endpoint. 


There are four different interrupt events in this controller. They are the no-event-wake-up, device plug- 
in or plug-out event, USB events, like IN ACK, OUT ACK etc, and BUS events, like suspend and 
resume, etc. Any event will cause an interrupt, and users just need to check the related event flags in 
interrupt event status register (USBD_INTSTS) to acknowledge what kind of interrupt occurring, and 
then check the related USB Endpoint Status Register (USBD_EPSTSO and USBD_EPSTS1) to 
acknowledge what kind of event occurring in this endpoint. 


A software-disconnect function is also supported for this USB controller. It is used to simulate the 
disconnection of this device from the host. If user enables SEO bit (USBD_SEO), the USB controller 
will force the output of USB_D+ and USB_D- to level low and its function is disabled. After disable the 
SEO bit, host will enumerate the USB device again. 


For more information on the Universal Serial Bus, please refer to Universal Serial Bus Specification 
Revision 1.1. 
6.30.2 Features 

@ Compliant with USB 2.0 Full-Speed specification 


@ Provides 1 interrupt vector with 4 different interrupt events (NEVWK, VBUSDET, USB 
and BUS) 


Supports Control/Bulk/Interrupt/Isochronous transfer type 
Supports suspend function when no bus activity existing for 3 ms 


Supports 12 endpoints for configurable Control/Bulk/Interrupt/Isochronous transfer types 
and maximum 1 Kbyte buffer size 


@ Provides remote wake-up capability 
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6.31 High Speed USB 2.0 Device Controller (HSUSBD) 


6.31.1 Overview 


The USB device controller interfaces the AHB bus and the UTMI bus. The USB controller contains 
both the AHB master interface and AHB slave interface. CPU programs the USB controller registers 
through the AHB slave interface. For IN or OUT transfer, the USB device controller needs to write data 
to memory or read data from memory through the AHB master interface. The USB device controller is 
complaint with USB 2.0 specification and it contains 12 configurable endpoints in addition to control 
endpoint. These endpoints could be configured to BULK, INTERRUPT or ISO. The USB device 
controller has a built-in DMA to relieve the load of CPU. 


6.31.2 Features 
USB Specification reversion 2.0 compliant 


@ Supports 12 configurable endpoints in addition to Control Endpoint 

@ = Each of the endpoints can be Isochronous, Bulk or Interrupt and either IN or OUT direction 

@ Three different operation modes of an in-endpoint — Auto Validation mode, Manual 
Validation mode, Fly mode 

@ Supports DMA operation 

@ 4092 Bytes Configurable RAM used as endpoint buffer 


Supports Endpoint Maximum Packet Size up to 1024 bytes 
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6.32 USB 2.0 Host Controller (USBH) 


6.32.1 Overview 


This chip is equipped with a USB 2.0 HS/FS Host Controller (USBH) that supports Enhanced Host 
Controller Interface (EHCI) and Open Host Controller Interface (OpenHCl, OHCI) Specification, a 
register-level description of a host controller, to manage the devices and data transfer of Universal 
Serial Bus (USB). 


The USBH supports an integrated Root Hub with a USB port, a DMA for real-time data transfer 
between system memory and USB bus, port power control and port over current detection. 


The USBH is responsible for detecting the connect and disconnect of USB devices, managing data 
transfer, collecting status and activity of USB bus, providing power control and detecting over current 
of attached USB devices. 

6.32.2 Features 


Compliant with Universal Serial Bus (USB) Specification Revision 2.0. 


Supports Enhanced Host Controller Interface (EHCI) Specification Revision 1.0 


Supports Open Host Controller Interface (OpenHCl) Specification Revision 1.0. 


Supports high-speed (480Mbps), full-speed (12Mbps) and low-speed (1.5Mbps) USB 
devices. 


Supports Control, Bulk, Interrupt, Isochronous and Split transfers. 

Supports an integrated Root Hub. 

Supports a port routing logic to route full/low speed device to OHCI controller. 
Supports two USB host port shared with USB device (OTG function). 
Supports port power control and port over current detection. 


Supports DMA for real-time data transfer. 
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6.33 USB On-The-Go (OTG) 


6.33.1 Overview 


The OTG controller interfaces to USB PHY and USB controllers which consist of a USB 1.1 host 
controller and a USB 2.0 FS device controller. The OTG controller supports HNP and SRP protocols 
defined in the “On-The-Go and Embedded Host Supplement to the USB 2.0 Revision 2.0 
Specification”. 

USB frame, including USB host, USB device, and OTG controller, can be configured as Host-only, 
Device-only, |D-dependent or OTG Device mode defined in USBROLE (SYS_USBPHY{[1:0]). In Host- 
only mode, USB frame acts as USB host. USB frame can support both full-speed and low-speed 
transfer. In Device-only mode, USB frame acts as USB device. USB frame only supports full-speed 
transfer. In ID-dependent mode, USB frame can be USB Host or USB device depending on USB_ID 
pin state. In OTG device mode, the role of USB frame depends on the definition of OTG specification. 
USB frame only supports full-speed transfer when OTG device acts as a peripheral. 


6.33.2 Features 
@ Built-in USB PHY 
@ Configurable to operate as: 
Host-only 
Device-only 


ID-dependent: The role of USB frame is only dependent on USB_ID pin value--as 
USB Host (USB_ID pin is low) or USB Device (USB_ID pin is high). Not support HNP 
or SRP protocol. 


OTG device: dependent on USB_ID pin status to be A-device (USB_ID pin is low) or 
B-device (USB_ID pin is high). Support HNP and SRP protocols. 
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6.34 High Speed USB On-The-Go (HSOTG) 


6.34.1 Overview 


The HSOTG controller interfaces to USB PHY and USB controllers which consist of a USB 2.0 host 
controller and a USB 2.0 HS device controller. The OTG controller supports HNP and SRP protocols 
defined in the “On-The-Go and Embedded Host Supplement to the USB 2.0 Revision 1.3 
Specification”. 

USB frame, including USB host, USB device, and OTG controller, can be configured as Host-only, 
Device-only, |ID-dependent or OTG Device mode defined in HSUSBROLE (SYS_USBPHY[17:16)]). In 
Host-only mode, USB frame acts as USB host. USB frame can support high-speed, full-speed and 
low-speed transfer. In Device-only mode, USB frame acts as USB device. USB frame supports high- 
speed and full-speed transfer. In ID-dependent mode, USB frame can be USB Host or USB device 
depends on USB_ID pin state. In OTG device mode, the role of USB frame depends on the definition 
of OTG specification. USB frame supports high-speed and full-speed transfer when OTG device acts 
as a peripheral. 


6.34.2 Features 
@ Built in USB PHY 
@ Configurable to operate as: 
Host-only 
Device-only 


ID-dependent: The role of USB frame is only dependent on USB_ID pin value--as 
USB Host (USB_ID pin is low) or USB Device (USB_ID pin is high). Not support HNP 
or SRP protocol. 


OTG device: dependent on USB_ID pin status to be A-device (USB_ID pin is low) or 
B-device (USB_ID pin is high). Support HNP and SRP protocols. 


6.34.3 Basic Configuration 


The OTG peripheral clock can be enabled by HSOTGCKEN (CLK_APBCLKO[30]). The role of USB 
frame is determined by HSUSBROLE (SYS_USBPHY[17:16]). These two configurations are write- 
protection bits. Before writing to these bits, user must disable the register protection function. Refer to 
the description of SYS REGLCTL register for details. USB_VBUS_EN and USB _VBUS ST pin 
functions are configured in SYS_GPA_MFPL or SYS_GPC_MFPL registers. 
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6.35 CRC Controller (CRC) 


6.35.1 Overview 
The Cyclic Redundancy Check (CRC) generator can perform CRC calculation with four common 
polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32 settings. 
6.35.2 Features 
@ Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32 

CRO-CCITT: X"® + X"? +X? 44 

CRC8: axe K a1 

CAG-16:X"" +X" 4X? +41 

CAC-32: X" 4 Xe XK? eK 4 XO EK eK a Xe Pa Xe Kee Me Xe 
Programmable seed value 
Supports programmable order reverse setting for input data and CRC checksum 
Supports programmable 1’s complement setting for input data and CRC checksum 
Supports 8/16/32-bit of data width 

8-bit write mode: 1-AHB clock cycle operation 


16-bit write mode: 2-AHB clock cycle operation 
32-bit write mode: 4-AHB clock cycle operation 
@ Supports using PDMA to write data to perform CRC operation 
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6.36 Cryptographic Accelerator (CRYPTO) 


6.36.1 Overview 


The Crypto (Cryptographic Accelerator) includes a secure pseudo random number generator (PRNG) 
core and supports AES, DES/TDES, SHA and HMAC algorithms. 


The PRNG core supports 64 bits, 128 bits, 192 bits, and 256 bits random number generation. 


The AES accelerator is an implementation fully compliant with the AES (Advance Encryption 
Standard) encryption and decryption algorithm. The AES accelerator supports ECB, CBC, CFB, OFB, 
CTR, CBC-CS1, CBC-CS2, and CBC-CS3 mode. 


The DES/TDES accelerator is an implementation fully compliant with the DES and Triple DES 
encryption/decryption algorithm. The DES/TDES accelerator supports ECB, CBC, CFB, OFB, and 
CTR mode. 


The SHA accelerator is an implementation fully compliant with the SHA-160, SHA-224, SHA-256, 
SHA-384, and SHA-512 and corresponding HMAC algorithms. 


The ECC accelerator is an implementation fully compliant with elliptic curve cryptography by using 
polynomial basis in binary field and prime filed. 


6.36.2 Features 


@ PRNG 
Supports 64 bits, 128 bits, 192 bits, and 256 bits random number generation 
@ AES 


Supports FIPS NIST 197 
Supports SP800-38A and addendum 
Supports 128, 192, and 256 bits key 
Supports both encryption and decryption 
Supports ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2, and CBC-CS3 mode 
Supports key expander 
@ DES 
Supports FIPS 46-3 
Supports both encryption and decryption 
Supports ECB, CBC, CFB, OFB, and CTR mode 
@ TDES 
Supports FIPS NIST 800-67 
Implemented according to the X9.52 standard 
Supports two keys or three keys mode 
Supports both encryption and decryption 
Supports ECB, CBC, CFB, OFB, and CTR mode 
@ SHA 
Supports FIPS NIST 180, 180-2 
Supports SHA-160, SHA-224, SHA-256, SHA-384, and SHA-512 
@ HMAC 
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Supports FIPS NIST 180, 180-2 


- Supports HMAC-SHA-160, HMAC-SHA-224, HMAC-SHA-256, HMAC-SHA-384, and 
HMAC-SHA-512 


@ ECC 
- Supports both prime field GF(p) and binary filed GF(2™) 
- Supports NIST P-192, P-224, P-256, P-384, and P-521 
- Supports NIST B-163, B-233, B-283, B-409, and B-571 
- Supports NIST K-163, K-233, K-283, K-409, and K-571 
- Supports point multiplication, addition and doubling operations in GF(p) and GF(2™) 





- Supports modulus division, multiplication, addition and subtraction operations in GF(p) 
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6.37 Enhanced 12-bit Analog-to-Digital Converter (EADC) 


6.37.1 Overview 


The chip contains one 12-bit successive approximation analog-to-digital converter (SAR ADC 
converter) with 16 external input channels and 3 internal channels. The ADC converter can be started 
by software trigger, EPWMO0/1 triggers, BPWMO0/1 triggers, timerO~3 overflow pulse triggers, ADINTO, 
ADINT1 interrupt EOC (End of conversion) pulse trigger and external pin (EADCO_ST) input signal. 


6.37.2 Features 
Analog input voltage range: 0~ VREF (Max to 3.6V) 


@ Reference voltage from VREF pin or AVop 

@ 12-bit resolution and 10-bit accuracy is guaranteed 

@ Up to 16 single-end analog external input channels or 8 pair differential analog input 
channels 

@ Up to 3 internal channels, they are band-gap voltage (VBG), temperature sensor 
(VTEMP), and Vpp power. 

@ Four ADC interrupts (ADINTO~3) with individual interrupt vector addresses 

@ Maximum ADC clock frequency is 72 MHz 

@ Upto 5.14 MSPS conversion rate 

@ Configurable ADC internal sampling time. 

@ 12-bit, 10-bit, 8-bit, 6-bit configurable resolution. 

@ Supports calibration and load calibration words capability. 

@ Supports internal reference voltage VREF: 1.6V, 2.0V, 2.5V, and 3.0V. 

@ Supports three power saving modes: 


Deep Power-down mode 
Power-down mode 
Standby mode 

@ Upto 19 sample modules 


Each of sample modules which is configurable for ADC converter channel 
EADC_CHO0~15 and trigger source 


Sample module 16~18 is fixed for ADC channel 16, 17, 18 input sources as band-gap 
voltage, temperature sensor, and Vpp power. 


Double buffer for sample control logic module 0~3 
Configurable sampling time for each sample module 
Conversion results are held in 19 data registers with valid and overrun indicators 
@ AnADC conversion can be started by: 

Write 1 to SWTRGn (EADC_SWTRG[n], n = 0~18) 
External pin EADCO_ST 
Timer0~3 overflow pulse triggers 
ADINTO and ADINT1 interrupt EOC (End of conversion) pulse triggers 
EPWM/BPWM triggers 
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@ Supports PDMA transfer 
@ Conversion Result Monitor by Compare Mode 
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6.38 Digital to Analog Converter (DAC) 


6.38.1 Overview 

The DAC module is a 12-bit, voltage output digital-to-analog converter. It can be configured to 12- or 
8-bit output mode and can be used in conjunction with the PDMA controller. The DAC integrates a 
voltage output buffer that can be used to reduce output impendence and drive external loads directly 
without having to add an external operational amplifier. 

6.38.2 Features 

Analog output voltage range: 0~AVpp. 

Supports 12- or 8-bit output mode. 

Rail to rail settle time 8us. 

Supports up to two 12-bit 1 MSPS voltage type DAC. 

Reference voltage from internal reference voltage (INT_VREF), VREF pin or AVpp. 

DAC maximum conversion updating rate 1 MSPS. 

Supports voltage output buffer mode and bypass voltage output buffer mode. 


Supports software and hardware trigger, including TimerO~3, EPWMO, EPWM1, and 
external trigger pin to start DAC conversion. 


Supports PDMA mode. 
@ Supports group mode of synchronized update capability for two DACs. 
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6.39 Analog Comparator Controller (ACMP) 


6.39.1 Overview 
The chip provides two comparators. The comparator output is logic 1 when positive input is greater 
than negative input; otherwise, the output is 0. Each comparator can be configured to generate an 
interrupt when the comparator output value changes. 
6.39.2 Features 
@ Analog input voltage range: 0 ~ VDDA (voltage of AVop pin) 
@ Up to two rail-to-rail analog comparators 
@ Supports hysteresis function 
Supports programmable hysteresis window: OmV, 10mV, 20mV and 30mV 
Supports wake-up function 
Supports programmable propagaion speed and low power consumption 
Selectable input sources of positive input and negative input 
ACMPO supports: 
4 multiplexed I/O pins at positive sources: 
@ ACMPO_PO, ACMPO_P1, ACMPO_P2, or ACMPO_P3 
4 negative sources: 
@ ACMPO_N 
@ Comparator Reference Voltage (CRV) 


@ = Internal band-gap voltage (VBG) 
@ DACO output (DACO_OUT) 
@ ACMP1 supports 
4 multiplexed I/O pins at positive sources: 
@ ACMP1_P0, ACMP1_P1, ACMP1_P2, or ACMP1_P3 
4 negative sources: 
@ ACMP1_N 
@ Comparator Reference Voltage (CRV) 
@ = Internal band-gap voltage (VBG) 
@ DACO output (DACO_OUT) 
Shares one ACMP interrupt vector for all comparators 


Interrupts generated when compare results change (Interrupt event condition is 
programmable) 


Supports triggers for break events and cycle-by-cycle control for EPWM 


Supports window compare mode and window latch mode 
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6.40 OP Amplifier (OPA) 





6.40.1 Overview 


This device is equipped with three operational amplifiers. Users can enable each of them individually, 
by their application purpose.One of these OP amplifier outputs is connected to ADC channel for 
measurement requirement.The OP amplifier circuit also can be used in the application of 
Programmable Gain Amplifier (PGA). 


6.40.2 Features 
Analog input voltage range: 0~VDD. 


@ Supports up to 3 operator amplifiers. 
@ Supports to use Schmitt trigger buffer output for simple comparator function. 
e 


Supports to Schmitt trigger buffer output interrupts. 
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7 APPLICATION CIRCUIT 


7.1 Power Supply Scheme with External Vref 
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Note: Total capacitance of LDO_CAP pin is 2.2uF. 
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7.2 Power Supply Scheme with Internal Vref 
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Note: Total capacitance of LDO_CAP pin is 2.2uF. 
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7.3 Power Supply Scheme with Vper and External RTC with Battery Power 
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Note: Total capacitance of LDO_CAP pin is 2.2uF. 
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7.4 Power Supply Scheme with Vper and Internal RTC with Battery Power 
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Note: Total capacitance of LDO_CAP pin is 2.2uF. 
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7.5 Peripheral Application Scheme 
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1. USB_ID, HSUSB _ID could be floating using USB or USB HS without OTG. 
2. Total capacitance of LDO_CAP pin is 2.2uF. 
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8 ELECTRICAL CHARACTERISTICS 
8.1 Absolute Maximum Ratings 


8.1.1. Voltage Characteristics 


PARAMETER 


SYMBOL 





Voo-Vss[*1] 


DC Power Supply 





Vopio-Vss 


Vopio Power Supply 





|Vppx =; Vool 


Variations between different power pins 





Vpp —AVoo| 


Allowed voltage difference for Vpp and AVpp 





|Vssx - Vss| 


Variations between different ground pins 





[Vss - AVss| 


Allowed voltage difference for Vsg and AVss 





Input Voltage on 5V-tolerance GPIO 





Input Voltage on RTC domain (PF.6 ~ PF.11) 





Input Voltage on any other pin[*2] 

















Table 8.1-1 Voltage Characteristics 


Note: 


1. All main power (Vpp, AVpp) and ground (Vss, AVss) pins must always be connected to the 
external power supply, in the permitted range. 


2. Non 5V-tolerance PIN: PA.8 ~ 15; PB.O ~ 15; PD.10, 11, 12; PF.2, 3, 4, 5; All USB High 
Speed PIN and nRESET PIN. 


8.1.2 Current Characteristics 


SYMBOL PARAMETER 





Maximum Current into Vpp 





Maximum Current into Vppio 





Maximum Current out of Vss 





Maximum Current sunk by a I/O Pin 





Maximum Current Sourced by a I/O Pin 





Maximum Current Sunk by Total I/O Pins 




















Maximum Current Sourced by Total I/O Pins 
Table 8.1-2 Current Characteristics 


8.1.3. Thermal Characteristics 


SYMBOL PARAMETER 





Ta Operating Temperature 





Junction temperature 





Storage Temperature 
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Table 8.1-3 Thermal Characteristics 


8.1.4 EMC Characteristics 


Maximum 
value 


Parameter Conditions 





Fast transient voltage burst limits to be Vop = 3.3 V, LQFP144, Ty = +25 
applied through 100 pF + 47uF on Vpp and | °C, frcix = 160 MHz 
Vss pins to induce a functional disturbance 


to be applied through 2.2uF on LDO_Pin 
and VSS pins 

















Table 8.1-4 EMS Characteristics 


Parameter Conditions 





Static latch-up class 





Table 8.1-5 Electrical Characteristics 


Note: Guaranteed by characterization results, not tested in production. 
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8.2 General Operating Conditions 
(Vpp-Vss = 1.8 ~ 3.6V, Ta = 25°C, HCLK = 192 MHz unless otherwise specified.) 


SYMBOL PARAMETER Conditions 





Internal AHB clock frequency 











Operation Voltage 





Analog Operation Voltage 





Power supply for PA.O ~ 5 





LDO Output Voltage 





Band-gap Voltage Vpp = 1.8V~3.6V 





LDO Output capacitance on each pin 





Vpp rise time rate 





BOD Disabled, LVR Enabled[*1] 





BOD Disabled, LVR Enabled[*2] 
Vpbp fall time rate 





BOD 1.6V Enabled 





BOD 3.0V Enabled 























Note: 
1. LVR inactive mode 


2. LVR in low power mode 
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8.3 DC Electrical Characteristics 


8.3.1. Typical Current Consumption 
ALL GPIO pins are in push pull mode, output high. 
LDO = 1.26V 


The maximum values are obtained for Vop = 3.6 V and maximum ambient temperature (Ta), and the 
typical values for Ta= 25 °C and Vpp = 3.3 V unless otherwise specified. 


Vop = AVop = Vppio 
When the peripherals are enabled HCLK is the system clock, fpcixo, 1 = fuctk/2. 
Program run while(1){} from flash. 





Conditions HXT/LXT HIRC/LIRC 


192 MHz 





160 MHz 





144 MHz 





120 MHz 





12 MHz 


Normal Run, executed from 
flash, Vop = 3.3V, all 192 MHz 
peripherals disable 160 MHz 











144 MHz 

120 MHz = 

12 MHz - 
32.768 KHz 32.768 kHz 

10 KHz 7 

192 MHz 




















160 MHz 





144 MHz 





120 MHz 





12 MHz 





Normal run, External clock, 192 MHz 12MHz 
executed from flash, Vop = 
3.3V, all peripherals enabled 160 MHz 12MHz 


144 MHz 12MHz 











120 MHz 12MHz 





12 MHz 12MHz 





32.768 KHz 32.768 KHz 





























10 KHz 7 


Table 8.3-1 Current Consumption in Normal Run Mode 
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Figure 8.3-1 Current Consumption versus Temperature in Normal Run Mode, Vpp = 3.3V, All 
Peripherals Disabled, PLL Source from HIRC 
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Figure 8.3-2 Current Consumption versus Temperature in Normal Run Mode, Vop = 3.3V, All 
Peripherals Enabled, PLL Source from HIRC 
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Figure 8.3-3 Current Consumption versus temperature in Normal Run Mode, Vpp = 3.3V , All Peripherals 
Disabled, PLL Source from HXT 
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Figure 8.3-4 Current Consumption versus Temperature in Normal Run Mode, Vop = 3.3V, All 
Peripherals Enabled, PLL Source from HXT 





Conditions fHCLK HXT/LXT HIRC/LIRC PLL 
Ta = 25 °C 
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192 MHz 12MHz - Vv 10.32 

160 MHz 12MHz - Vv 8.95 

144 MHz 12MHz : Vv 8.23 

120 MHz 12MHz = Vv 7.23 

Idle mode, executed from Usain ee - 7 a“ 

flash, Voo = 3.3V, all 192 MHz ; 12MHz Vv 9.76 

peripherals disable 160 MHz - 12MHz V 8.40 

144 MHz = 12MHz Vv 7.72 

120 MHz - 12MHz Vv 6.70 

12 MHz 2 12MHz 7 1.47 

32.768 KHz 32.768 kHz - - 0.57 

10 KHz = 10KHz - 0.57 

IDp 192 MHz - 12MHz Vv 49.64 | mA 

160 MHz 7 12MHz Vv 41.82 

144 MHz : 12MHz Vv 37.89 

120 MHz - 12MHz Vv 31.96 

12 MHz - 12MHz Z 4.03 

Idle mode, External clock, 192 MHz 12MHz : V 50.36 
executed from flash, Vop = 

3.3V, all peripherals enabled 160 MHz peMie : Vv 42.75 

144 MHz 12MHz - Vv 38.29 

120 MHz 12MHz 7 Vv 32.70 

12 MHz 12MHz - . 4.52 

32.768 KHz 32.768 kHz : . 0.58 

10 KHz ; 10KHz 2 0.57 


























Table 8.3-2 Current Consumption in Idle Mode 
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Figure 8.3-5 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 
Disabled, PLL Source from HIRC 
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Figure 8.3-6 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 
Enabled, PLL Source from HIRC 


Mar 30, 2018 Page 355 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 





i 
oO 


w 
oO 


= 
<q 
E 
— 
» 
i= 
ou 
- 
= 
=} 
1S) 
a 
2 


CPU Frequency(Hz) 














Figure 8.3-7 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 
Disabled, PLL Source from HXT 
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Figure 8.3-8 Current Consumption versus Temperature in Idle Mode, Vpp = 3.3V , All Peripherals 
Enabled, PLL Source from HXT 
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Symbol Conditions LXT LIRC PLL Unit 
TA =25 °C 
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Fast wake-up Power-down mode, Vpp = 3.3V, all peripherals disabled - = = 0.49 
Fast wake-up Power-down mode, Vpp = 3.3V, Vv : - 0.49 
RTC/WDT/Timer/UART enable , 
Ipp_Fwep mA 
Fast wake-up Power-down mode, Vpp = 3.3V, RTC/WDT/Timer - Vv _ 0.49 
enable : 
Fast wake-up Power-down mode, Vpp = 3.3V, WDT/Timer use LIRC, V Vv - 0.49 
RTC/UART use LXT , 
Power-down mode, Vpp = 3.3V, all peripherals disabled 7 7 = 0.37 
Power-down mode, Vpp = 3.3V, RTC/WDT/Timer/UART enable Vv s - 0.37 
Ipp pp mA 
Power-down mode, Vpp = 3.3V, RTC/WDT/Timer use LIRCT = Vv - 0.37 
Power-down mode, Vpp = 3.3V, WDT/Timer use LIRC, RTC/UART V Vv - 0.37 
use LX . 
Low leakage Power-down mode, Vpp = 3.3V, all peripherals disabled 7 7 - 0.14 
Low leakage Power-down mode, Vpp = 3.3V, RTC/WDT/Timer/UART Vv 7 - 0.37 
enable , 
Ipp_LLPD mA 
Low leakage Power-down mode, Vpp = 3.3V, RTC/WDT/Timer 7 V - 0.37 
enable : 
Low leakage Power-down mode, Vpp = 3.3V, WDT/Timer use LIRC, Vv Vv - 0.37 
RTC/UART use LX , 
Standby Power-down mode(SPD0), Vop = 3.3V, all peripherals - - - 0.04 
disabled 
leweseen Standby Power-down mode(SPD0), Von = 3.3V, RTC enable Vv - a 0.04 mA 
Standby Power-down mode(SPD0), Vpp = 3.3V, RTC enable - Vv - 0.04 
Standby Power-down mode(SPD1), Vpp = 3.3V, all peripherals 
; - 7 - 0.03 
disabled 
lop spo1 Standby Power-down mode(SPD1), Vop = 3.3V, RTC enable Vv = - 0.03 mA 
Standby Power-down mode(SPD1), Vpp = 3.3V, RTC enable - V - 0.03 
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lbp_ppp_| Deep Power-down mode(DPD), Vpp = 3.3V, all peripherals disabled - - - 0.95 uA 





Table 8.3-3 Chip Current Consumption in Power-down Mode 


Note: Vop = AVpp = Vopio = 3.3V 


8.3.2 On-chip Peripheral Current Consumption 

ALL GPIO pins are in push pull mode, output high. 

LDO = 1.26V 

The typical values for Ta= 25 °C and Von = AVpp = 3.3 V unless otherwise specified. 

When the peripherals are enabled HCLK is the system clock, fucik = 192 MHZ, feciko, 1 = fuciK/2. 


Peripheral Isp Unit 
DAC 58.4 
ADC 338.6 

ACMP01 85.2 
OPA 123.3 
QEIO 74.2 
QEI 81.9 

ECAPO 74.3 
ECAP1 69.8 

EPWMO 907 

EPWM1 896.5 

BPWMO 263.8 

BPWM1 oe uA 
WDT 49.6 
SDO 1416.1 
SD1 1263.6 
SCO 66.6 
SCi1 76.6 
SC2 73.6 
12S0 102.1 
SPIM 14681.1 

QSPIO 291.1 
SPIO 315.5 
SPH 261.2 
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SPl2 137.2 
SPI3 138.7 
UARTO 150.6 
UART1 209.1 
UART2 220.0 
UART3 160.5 
UART4 186.5 
UART5 177.5 
1200 34.4 
12C1 26.6 
1202 32.7 
CANO 280.5 
CAN1 257.6 
USCIO 211.9 
USCH 205.4 
EBI 209.6 
TMRO 140.5 
TRI 130.1 
TMR2 127.1 
TMR3 121.2 
USB HS OTG 248.7 
USB FS OTG 503.1 
Crypto 1550.4 
EMAG 1768.1 








Note: Guaranteed by characterization results, not tested in production. 


8.3.3. Wakeup Time 


@ The wakeup times given in Table 8.3-4 is measured on a wakeup phase with a 16 MHz HIRC 
oscillator. The clock source used to wake up the device depends from the current operating mode: 


Fast-wakeup, power down, low leakage Power-down mode: the clock source is the 
RC oscillator 


Standby and Deep Power-down mode: the clock source is the clock that was set 
before entering Sleep mode. 


@ The wakeup times are measured from the wakeup event to the point in which the application code 
reads the first instruction. 


@ = The clock source is the RC oscillator from HIRC 
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Symbol Parameter 
twu_ioLe Wakeup from IDLE mode 5 Cycles 








twu_Fwep Wakeup from Fast-wakeup power down mode 6 





twu_npp Wakeup from normal power down mode 12 





twu_Lipb Wakeup from low leakage power down mode 54 





twu_sppo Wakeup from Standby Power-down mode 0 (SPDO) 





twu_spo1 Wakeup from Standby Power-down mode 1 (SPD1) 














twu_ppp Deep Power-down mode (DPD) 





Table 8.3-4 Low-power Mode Wakeup Timings 


8.3.4 PIN DC Characteristics 


Parameter in. : : Test Conditions 





Vop = Vppio = 3.6 V 





Input Low Voltage (TTL input) 
Vop = Vopio = 1.8 V 





Vop = Vopio =. 3.6V 
Input High Voltage (TTL input) 





Vop = Vppio = 1.8V 





Vop = Vopio = 3.6V 
Input Low Voltage (Schmitt input) 





Vop = Vopio = 1.8V 





Vop = Vppio = 3.6V 
Input High Voltage (Schmitt input) 








Vop = Vppio = 1.8V 





Hysteresis voltage of (Schmitt input) 





Vop = Vopio = 3.6V, 0 < Vin< Vpp, 


Input Leakage Current Open-drain or input only mode 





Vop a Voppio =3.3V 





Input Pull Up Resistor 
Vop = Vppio = 1.8V 





Vop = Vopio = 3.3V 
Input Pull down Resistor 























Vop = Voppio = 1.8V 





Table 8.3-5 PIN Input Characteristics 


Parameter in. : : Test Conditions 





Vpp = V =3.3V 
Source Current DD DDIO. 


(Push-pull Mode, Set GPIO to output HIGH, Apply Nig =Venia= 128 
GPIO pin VIN=(Vpp-0.4)V for Vpp and measure 
the source current) Vop = Vopio = 1.8V 








Sink Current Vop = Vopio = 3.3V 
(Push-pull Mode, Set GPIO to output LOW, Apply 
GPIO pin VIN=(VSS+0.4)V for VSS and measure Voo = Vopio = 1.8V 
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the source current) Von = Vopio = 1.8V 





1/0 pin capacitance 





Table 8.3-6 PIN Output Characteristics 


Parameter in. : : Test Conditions 





Negauve gong threshold Vop = 3.3V 
(Schmitt input), NRESET 





Posie going threshold Vop = 3.3V 
(Schmitt Input), nRRESET 





Internal NRESET pin pull up resistor 





nRESET input filtered time 





nRESET input filtered time under SPD and DPD 
mode 























Table 8.3-7 nRESET PIN Characteristics 


Mar 30, 2018 Page 361 of 401 Rev 1.00 


NuMicro® M480 
nuvoTOoONn 32-bit ARM® Cortex®-M4F Microcontroller 











8.4 AC Electrical Characteristics 


8.4.1. External 4~24 MHz High Speed Crystal (HXT) characteristics 
@ Ta= 25°C and Vpp = 3.3 V unless otherwise specified. 


SPECIFICATIONS 
PARAMETER TEST CONDITION 


ave [wo 
a 
p_femeeme me 
fx femereemy TO 
a ca 
Tis 


Current Consumption 


ed 
oa. 
=f 


4MHz, -40 °C 
4Mbz, 25 °C 
4MHz, 105 °C 


(INV-type Crystal) 


Current Consumption 


(GM-type Crystal) 
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PARAMETER TEST CONDITION 
ae: [a 
cae 
ie ae 12MHz, 105 °C 
ae 472 16MHz, 105 °C 
| 226 | 382 24MHz, -40 °C 
| zee || 388 24MHz, 25 °C 
——______—_—— 441 24MHz, 105 °C 

‘jo 


Table 8.4-1 External 4~24 MHz High Speed Crystal (HXT) Oscillator 


8.4.1.1 Typical Crystal Application Circuits 


CRYSTAL R 





4MHz ~ 24 MHz without 





XT_OUT XT_IN 

















Figure 8.4-1 Typical Crystal Application Circuit 


8.4.2 External 4~24 MHz High Speed Clock Input (OSC) Characteristics 


| SPECIFICATIONS 
PARAMETER TEST CONDITION 
eee a wT 
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| SPECIFICATIONS 
PARAMETER 
ae a a 


oa a a ee oe 
ee eis ae ie 
ee i a ee 


TEST CONDITION 








Note: Duty cycle is 50%. 


Notes: Guaranteed by design, not tested in production 


8.4.3 External 32.768 kHz Low Speed Crystal (LXT) characteristics 


SPECIFICATIONS 
PARAMETER 





MIN. | TYP. |MAX.) UNIT 





TEST CONDITION 





Operation Voltage 1.8 3.6 | V 





Oscillator frequency 


Vop =1.8~3.6V 





Temperature 





Operating current 


Vopp = 3.3V 





Duty cycle 





Stable Time 




















Table 8.4-2 External 32.768 kHz Crystal 


8.4.3.1 Typical Crystal Application Circuits 
CRYSTAL 





R1 
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ee ———————————————————————————————————— 





XT_OUT XT_IN 

















Figure 8.4-2 Typical Crystal Application Circuit 


8.4.4 External 32.768 kHz Low Speed Clock Input (OSC) Characteristics 


SPECIFICATIONS 
PARAMETER SYM. TEST CONDITION 
[a [er [wa [on 


pam fee fem PP 

a 

pene em | fp pe 

pear fee | TP pe 

pirearaieararvenee [|e 

prTreaPaieatonvene [reve fave] fe 
iq 








Note: Duty cycle is 50%. 


Note: Duty cycle is 50%. 





Notes: Guaranteed by design, not tested in production 


8.4.5 12 MHz Internal High Speed RC Oscillator (HIRC) 


SPECIFICATIONS 
PARAMETER TEST CONDITION 
MIN. | TYP. | MAX. | UNIT 








Supply voltage 1.8 3.6 V 























Center Frequency 





Mar 30, 2018 Page 365 of 401 Rev 1.00 


NuMicro® M480 
nuvoTon 32-bit ARM® Cortex®-M4F Microcontroller 


SPECIFICATIONS 
PARAMETER TEST CONDITION 
TYP. | MAX. | UNIT 








Ta = 25 ©, 


e Vop = 3.3V 


Internal Oscillator Frequency[*1] 





-40°C ~ +105 °C, 


% 
Vop = 1.8 ~ 3.6V 





Operating current nA 





Stable time us 























Note: Guaranteed by characterization, not tested in production 


8.4.6 10 kHz Internal Low Speed RC Oscillator (LIRC) 


SPECIFICATIONS 
PARAMETER TEST CONDITION 
MIN. | TYP. | MAX. | UNIT 








Supply voltage 1.8 3.6 V 





Oscillator Frequency[*1] 5 20 Vop=1.8V~3.6V, Ta=-40~105°C 





Operating current 0.5 nA Vop = 3.3V 























Stable time Us 





Note: Guaranteed by characterization, not tested in production 


8.4.7 PLL Characteristics 
Symbol Parameter Conditions 


f PLL input clock 


PLL_IN 





Teisour PLL multiplier output clock 


Te PLL stable time[*1] 








Jitter Cycle-to-cycle Jitter[*2] Peak to peak @ 480M 























Power consumption Vpp=3.3V@500MHz 





1. Guaranteed by characterization, not tested in production 
2. Guaranteed by design, not tested in production 


8.4.8 PIN AC Characteristics 
@ C, =51 pF 


Px_SLEWCTL Symbol Parameter Conditions 
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' ; Vpp = 3.6 V 4.384 
t Output high to low level fall time 
{(lO)out | (gq9~10%) 
Vpp = 1.8 V 8.532 
00 
Vpp = 3.6 V 
trlO)out output low to high level rise soe 
r(lO)out  |time (10~90%) 
Vpp = 1.8 V 8.225 
fichea: Output high to low level fall time Mp = 3.6 V 008 
(lO)out | (g9~10%) 
Name 1.8¥ 6.153 
ns 
01 
tloyout |CutPut low to high level rise Vpn = 3.6 V ener 
r(lO)out | time (10~90%) 
Vpp = 1.8 V 6.29 
tHIOyout | CutPut high to low level fall time Mop = 3.6 V anes 
(lO)out | (gq~10%) 
Vpp = 1.8 V 6.152 
10 
HG output low to high level rise Von = 3.6 V eee 
r(lO)out — |time (10~90%) 
Vpp = 1.8 V 6.269 




















Table 8.4-3 I/O AC Characteristics 
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GG 


8.5 Analog Electrical Characteristics 


8.5.1. LDO 


Symbol Parameter Unit Test Condition 


DC Power Supply 
Vivo Output Voltage 


Note: 























1. It is recommended a 0.1uF bypass capacitor is connected between Vpp and the closest Vss pin of 
the device. 


2. For ensuring power stability, a 2.2uF capacitor must be connected between LDO_CAP pin and the 
closest Vss pin of the device. 


8.5.2 Low-Voltage Reset 


Parameter i i Test Condition 

Supply Voltage 
Temperature 

Operating Current AVpp = 3.6V 
Ta = 105 °C 


Threshold Voltage 























8.5.3. Brown-out Detector 


Parameter i i Test Condition 
Supply Voltage 
Temperature 
Operating Current AVpp = 3.6V 
BODVL [2:0] = 111 
BODVL [2:0] = 110 
BODVL [2:0] = 101 
BODVL [2:0] = 100 
BODVL [2:0] = 011 
BODVL [2:0] = 010 
BODVL [2:0] = 001 
BODVL [2:0] = 000 
BODVL [2:0] = 111 
BODVL [2:0] = 110 
BODVL [2:0] = 101 


Brown-out Voltage 
(Falling edge) 


Brown-out Voltage 


(Rising edge) 




















<)<}<7/<yp<>;<]<}/<}<];<J< 
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BODVL [2:0] = 100 
BODVL [2:0] = 011 


BODVL [2:0] = 010 
BODVL [2:0] = 001 
BODVL [2:0] = 000 




















TBOD_RE Respond Time Respond Time 





8.5.4 Power-on Reset 


Symbol Parameter Min Typ Max Unit Test Condition 


Ta Temperature -40 - +105 C - 
V = 


Vpor Reset Voltage 1.47 
Vpp Raising Rate to Ensure 
Power-on Reset|[*1] 
Vpp Falling Rate to Ensure ws 

Power-on Reset|[*1] 


Note: Guaranteed by characterization, not tested in production 


RRVpp 10 us/V 


FRVpp 


























Vop 








_t(don’t care) © 











Time 











Figure 8.5-1 Power-up Ramp Condition 


8.5.5 Internal Voltage Reference 


@ The maximum values are obtained for Vpp = 3.6 V and maximum ambient temperature (Ta), and the 
typical values for Ta= 25 “C and Vpp = 3.3 V unless otherwise specified. 


Parameter i Comments 











2.0 


VREF_INT Internal reference voltage ie V 














3.0 























Mar 30, 2018 Page 369 of 401 Rev 1.00 


NUVOTON 








NuMicro® M480 


32-bit ARM® Cortex®-M4F Microcontroller 





























2 VReF_out = 1.6 Vv 
22 VREF_ouT = 2.0 V 
AVpp_min AVpp minimum voltage = v are eupe 25 ¥ 
32 VREF_ouT= 3.0 v 
07 | 2 | mg (Cu=4.7 UF, Veer initial=0 
Ts Stable time 35 48 | yg [CL =0-1 UF, Veer initial=0 























Note: Guaranteed by characterization, not tested in production 








VREF 








Figure 8.5-2 Typical Connection with Internal Voltage Reference 


8.5.6 12-bit ADC 
Fast Speed Channel 


PARAMETER 


SPECIFICATIONS 


TEST CONDITION 





TYP. 


MAX. 





Operating voltage 


3.6 


AVop = Vop 





Reference voltage 





Temperature 





Operating current (AVpp current) 


(Enable ADC and disable all other analog 


modules) 


AVop = Vop = Vrer = 3.3V 
ADC Clock Rate = 70 MHz 
High speed channel 





Resolution 


ADC channel input voltage 





ADC Clock frequency 


Sampling Time 


High speed channel 





Conversion time 


Toonv = Tsp + 12 








Sampling Rate (Fapc/Tconv) 
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SPECIFICATIONS 
PARAMETER TEST CONDITION 
TYP. | MAX. | UNIT 








Power-up time ys 





Integral Non-Linearity Error Veer = AVpp 





Differential Non-Linearity Error : Varer = AVpp 





Gain error : : Veer = AVpp 





Eorrset Offset error ; Vace = AVop 





Eq Absolute Error : : Veer = AVpp 





Cin Internal Capacitance[*1] 5 











- Monotonic Guaranteed 

















Low Speed Channel 


SPECIFICATIONS 
PARAMETER TEST CONDITION 
TYP. | MAX. | UNIT 








Operating voltage : 3.6 AVpp = Vpp 





Reference voltage 





Temperature 





AVop = Vop = Vrer = 3.3V 
ADC Clock Rate = 28 MHz 
low speed channel 

AVopp = Vop = Vrer = 1.8V 
ADC Clock Rate = 28 MHz 
low speed channel 

AVop = Vop = Vrer = 3.3V 
ADC Clock Rate = 14 MHz 
low speed channel 

AVop = Vop = Vrer = 1-8V 
ADC Clock Rate = 14 MHz 
low speed channel 








Operating current (AVpp current) 





(Enable ADC and disable all other analog 
modules) 











Resolution 





ADC channel input voltage 





ADC Clock frequency : Low speed channel 





Sampling Time 





Conversion time Tconv = Tsp + 12 





Sampling Rate (Fapc/Tconv) Low speed channel 





Power-up time 





Integral Non-Linearity Error Vrer = AVop 





Differential Non-Linearity Error ‘ Vrer = AVpp 





Gain error : ; Veer = AVpp 























Eorrset Offset error : : Vace = AVop 
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SPECIFICATIONS 
PARAMETER TEST CONDITION 
TYP. | MAX. 








Absolute Error : 6.75 Veer = AVpp 





Internal Capacitance[*1] 5 











Monotonic Guaranteed 




















Ep (Full scale error) = Eo + Eg 


Gain Error Offset Error 
Eg Eo 





4095 = = 7, ie 
4094 L we 

4 Zz 
4093 y7 


4092 4 
09 4 7 
7 7 a 
. f 
Ideal transf . q 
7 | eal transter curve ctiglend va Zz 














: N 
\ 
aS 















































7 4 
y, 7 ca 
6 7 7 —~ 
ee Ae be Ne 
output 5 oP v4 7 Actual transfer curve 
code 4 7 
Ae a 
4 
oH 7 < 
Wa a We 
2 a aa DNL 
Lf kek 
1 a 1 LSB 
~ al 
Vn oe a or | ji na 
4095 
Analog input voltage 


Offset Error 


Eo (LSB) 











Note: The INL is the peak difference between the transition point of the steps of the calibrated transfer 
curve and the ideal transfer curve. A calibrated transfer curve means it has calibrated the offset and 
gain error from the actual transfer curve. 
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VDD 
(1) 
RIN 
12-bit 
EADC_CHx LI ' He Converter 
Note: GND < EADC_CHX < Vprer 
(1) Refer to ADC spec for the values of Rin, Cin 
8.5.7 Temperature Sensor 
Symbol Parameter Min | Typ | Max Unit 
Vea Operating Voltage 1.8 3.6 V 
Th Temperature Range -A0 105 
lremp Current Consumption [*3] 16 uA 
T. Temperature Coefficient [*3] -1.77 | -1.82 | -1.84 | mV/°C 
Vos Offset Voltage when T, = 0°C [*3] 710.2 716.8 mV 
ty Stable time[*2] 1 us 
T ADC sampling time when reading the temperature (5pF cap load) [*1] 4 us 
S_temp 


























Note: 


1. Vremp (mV) = T, (mV/°C) x Temperature (°C) + Vos (mV) 
2. Guaranteed by design, not tested in production 
3. Guaranteed by characteristic, not tested in production 


8.5.8 Digital to Analog Converter (DAC) 


Parameter i Test Condition 


Analog supply voltage 


Resolution 





Veer Reference supply voltage 1.5 - AVy | V V__. s AV 











REF DD 
- - +2 LSB | 12-bit mode 
DNL Differential non-linearity error[*4] 
- - +0.5 | LSB | 10-bit mode 
- - +4 LSB | 12-bit mode 
INL Integral non-linearity error[*4] 





- - +1 LSB | 10-bit mode 
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12-bit mode 
- : #6 | LSB | DacoUT buffer ON 
OE Offset Error[*4] 7 ° +4 | LSB Lene OFF 
. : +2 LSB | 10-bit mode 
12-bit mode 
: : #5 | LSB | DacouT buffer ON 
GE Gain Error[*4] : : +4 | LSB pAcouT Cale OFF 
2 e +2 LSB | 10-bit mode 
12-bit mode 
- : #8 | LSB | DacouT buffer ON 
. 12-bit mode 
AE Absolute Error[*4] : : #4 | LSB | DaCoUT buffer OFF 





- - +2 LSB | 10-bit mode 




















- Monotonic 10-bit guaranteed - - 
AV, - 
Vo Output Voltage 0.2 0.2 Vv DACOUT buffer ON 
Rioap Resistive load[*2] 7.5 - - kQ | DACOUT buffer ON 
Ro Output impedance[*4] 10 12 kO DACOUT buffer OFF 
Coap Capacitive load[*3] - - 50 pF - 
7 180 AV op = 3.6V, no load, lowest code 


Current consumption on AVpp (0x000) 


supply[*4] 





pA 





lavop 
AV 55 = 3.6V, no load, middle code 


: 420 
(0x800) 





Vrer =3.6V, no load, middle code 
(0x800) 


| Current consumption on Vper 


ce supply{"4] : 150 | 240 | yA 





Full scale: for a 12-bit input code 
transition between the lowest and the 
T, Settling Time - 5 6 Us highest input codes when DAC_OUT 
reaches final value +/-1 LSB, 

CLoap < 50pF, Rioap > 7.5kO 





Max. frequency for a correct 
Fs Update Rate - - 1 Mspgs | DAC_OUT change from core i to 
i+1 LSB, Croap < 50pF, Rioap 2 7.5kO 





Wakeup time from OFF state. Input 
code between lowest and highest 
possible codes. 

DAC clock source = 1MHz 


Twakeup Wake-up Time - 9 15 us 























Power Supply Rejection Ratio[*1] No Rioap; Croap = 50pF 


Note: 


Guaranteed by design, not tested in production. 
Resistive load between DACOUT and AVss. 
Capacitive load at DACOUT pin. 

Guaranteed based on test during characterization. 


has ae 
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8.5.9 Analog Comparator Controller (ACMP) 


e The maximum values are obtained for Vpp = 3.6 V and maximum ambient temperature (Ta), and the typical 
values for Ta= 25 °C and Vpp = 3.3 V unless otherwise specified. 


Symbol Parameter i Comments 


Analog supply voltage 





Temperature 





MODESEL{1:0] = 00 








MODESEL{1:0] = 01 








Operating current 
MODESEL/[1:0] = 10 








MODESEL[1:0] = 11 





Input common mode voltage 
range [*2] 





Differential input voltage Hysteresis disable 
sensitivity [*2] 





Input offset voltage Hysteresis disable, 





HYSSEL[1:0] = 00 








HYSSEL[1:0] = 01 








Hysteresis window HYSSEL[1:0] = 10 








HYSSEL[1:0] = 11 





DC voltage Gain[*1] 





Hysteresis disable 
MODESEL/1:0] = 00 
Hysteresis disable 
MODESEL/1:0] = 01 
Hysteresis disable 
MODESEL/1:0] = 10 
Hysteresis disable 
MODESEL/1:0] = 11 
Hysteresis disable 
MODESEL/1:0] = 00 
Hysteresis disable 
MODESEL/1:0] = 01 
Hysteresis disable 
MODESEL/1:0] = 10 
Hysteresis disable 
MODESEL/1:0] = 11 














Propagation delay[*2] 























Setup time[*2] 























Note: 


1. Guaranteed by design, not tested in production 
2. Guaranteed by characteristic, not tested in production 


8.5.10 OP Amplifier (OPA) 


@ The maximum values are obtained for Vpp = 3.6 V and maximum ambient temperature (Ta), and the 
typical values for Ta = 25 °C and Vpp = 3.3 V unless otherwise specified. 


Mar 30, 2018 Page 375 of 401 Rev 1.00 


NuMicro® M480 
nuvoTon 32-bit ARM® Cortex®-M4F Microcontroller 


Parameter i (Comments 


Analog supply voltage 





\Temperature 





Consumption current Avop=3.3V, Temperature=25 “C 





(Common mode input range 





Tj = 25°C, No Load 
Input offset voltage(maximum calibration 
range) [*2] Mom = AVpp-10mMV ~ AVpp-0.8V, All 
Temp. 














ICALRVS =0: Other Vom 
Input offset voltage(After offset calibration) 
(*2] ICALRVS=0: Vom = AVpp-10mV ~ AVpp- 
: 0.8V 














ICALRVS =1: Other VCM 

Input offset voltage(After offset calibration) 

[*2] ICALRVS =1: Vom = AVpp-10mV ~ 
. AV pp-0.8V 











(Common Mode Rejection Ratio [*1] 





Power Supply Rejection Ratio [*1] 





Bandwidth [*2] 





Slew rate [*2] 





Rload=min. INPUT at AVpp 








High saturation voltage [*2] 
Rload=20K, INPUT at AVpp 





Rload=min. INPUT at 0 








Low saturation voltage [*2] mV 
Rload=20K, INPUT at 0 





Phase Margin [*1] \degree 





Wake up time from OFF state [*2] : us 





Resistive load kQ 





Capacitive load pF 























1. Guaranteed by design, not tested in production 
2. Guaranteed by characteristic, not tested in production 
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8.6 Flash DC Electrical Characteristic 


Symbol Parameter i Test Condition 





Veal”! Supply Voltage . Vv 





Nenour Endurance - cycles?! 





Tret Data Retention year 





TERASE Page Erase Time mS 





Ter Mass Erase Time ms 





Tproc Program Time uS 





Ipp1 Read Current - : mA 





Ipp2 Program Current - mA 





lpps Erase Current - uA 























Note: 


1. Veta is source from chip LDO output voltage. 
2. Number of program/erase cycles. 
3. This table is guaranteed by design, not test in production. 
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8.7 I?C Dynamic Characteristics 


Standard } standard Mode Fast Model™”! 
Symbol Parameter 


PN 
SN 
a 
a 
a 
SO 

















Note: 
1. Guaranteed by characteristic, not tested in production 
2. HCLK must be higher than 2 MHz to achieve the maximum standard mode rc frequency. It must be 
higher than 8 MHz to achieve the maximum fast mode PC frequency. 
3. [’C controller must be retriggered immediately at slave mode after receiving STOP condition. 
4. The device must internally provide a hold time of at least 300 ns for the SDA signal in order to 
bridge the undefined region of the falling edge of SCL. 
5. The maximum hold time of the Start condition has only to be met if the interface does not stretch the 
low period of SCL signal. 
Repeated 
STOP START START STOP 
SDA / 
SCL 
7 le 
tup;sTA hina teuoar tsu;sTa tsu;sto 











Figure 8.7-1 I°C Timing Diagram 
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8.8 SPI Dynamic Characteristics 


SPI MASTER MODE (Vpp = 3.0~3.6 V, 30 PF LOADING CAPACITOR) 


ESE 
oowcunetowmern || owe | 
Er 
pomwm ff 
wwe ff | + | = 


SPI MASTER MODE (Vpp = 1.8~2.0 V, 30 PF LOADING CAPACITOR) 


owns ff 
= [owns fe 
_[osomwvarnms ff 


Note: The minimum clock period for SPICLK is 10.4 ns (96 MHz). 














jt tori | 
CLKP=0 / 
SPICLK 
CLKP=1 | \ 
|r a i 
ty 
MOSI Data Valid Data Valid X 
CLKP=0, TX_NEG=1, RX_NEG=0 
tos tox or 
CLKP=1, TX_NEG=0, RX_NEG=1 
MISO Data Valid Data Valid 
9 
MOSI Data Valid Data Valid 
CLKP=0, TX_NEG=0, RX_NEG=1 
t t or 
zi = CLKP=1, TX_NEG=1, RX_NEG=0 
MISO Data Valid Data Valid 








Figure 8.8-1 SPI Master Mode Timing Diagram 
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SPI SLAVE MODE (Vpp = 3.0%3.6V, 30 PF LOADING CAPACITOR) 


Clock output High time [*1] 
Clock output Low time [*1] 


Slave select setup time 
Slave select hold time 
Data input setup time 
Data input hold time 


Data output valid time 


Clock output High time [*1] 


Clock output High time [*1] 
Clock output Low time [*1] 
Slave select setup time 
Slave select hold time 
Data input setup time 
Data input hold time 


Data output valid time 





Note: The minimum clock period for SPICLK is 10.4 ns (96 MHz). 
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SPI SS 99-4) ton 
ae a 
CLKPOL=0 tor kt tori | 
TXNEG=1 | = 
RXNEG=0 
SPI Clock Tt 

CLKPOL=1 
TXNEG=0 4g _ 
RXNEG=1 ty | 

*(SPLMISO) _ 

(SPI_MISO) Data Valid Data Valid _ 


to 





SPI data input 


Data Valid Data Valid 





(SPI_MOSI) _ 
SPI SS +S isu, 
saomool 

CLKPOL=0 batten ce tor 
TXNEG=0 = 
RXNEG=1 

SPI Clock 
cle a oe aa oe © 1 an 
cc a a A an ane © 1 | 
RXNEG=0 

"e data me 





SPI data input 
(SPL_MOS) Dea Va 


Figure 8.8-2 SPI Slave Mode Timing Diagram 
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8.9 I?S Dynamic Characteristics 


[smo [Pama [wim [mmx [vat [Tesoro 
two | PS clockhigh time =| 40 f= | Master feck = MHz, data: 24 bits, audio 
See Ce a ee 


’S slave input clock Slayveqnodé 
duty cycle 


Data input setup time 
Slave receiver 
Master receiver 
Data input hold time 
Slave receiver 
Data output valid time Slave transmitter (after enable edge) 


DuCy, (SCK) 


= 


= 


Data output hold time ae Slave transmitter (after enable edge) 
Data output valid time 


Master transmitter (after enable edge) 


= = = 
= = 
72) rr 7) 
eo i ec 
fz ly ly 
a a a 


Master transmitter (after enable edge) 








CPOL = 0 





tw(CKH) -< > 


CK output 


CPOL = 1 





WS output 







SDeransmit LSB transmit?) MSB transmit 
iq»! 


tsu(SD_MR) 


Figure 8.9-1 I°S Master Mode Timing Diagram 








SDreceive 
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OQ 
































CPOL = 0 
5 
jeu 
= 
< 
re) 
CPOL = 1 
> ty(CKL) | 
WS input 
: | | ty(SD_ST) 
SDiransmit LSB transmit™ MSB transmit Bitn transmit LSB transmit 
tsu(SD_SR) |<» >| th(SD_SR) 
SDiecaiva LSB receive”) Bitn receive \X LSB receive 








Figure 8.9-2 I°S Slave Mode Timing Diagram 
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8.10 USCI - I?C Dynamic Characteristics 


Standard } standard Mode Fast Model™”! 
Symbol Parameter 


a 
SN 
a 
a 
a 
CS 














Note: 
1. Guaranteed by characteristic, not tested in production 
2. HCLK must be higher than 2 MHz to achieve the maximum standard mode I°C frequency. 
It must be higher than 8 MHz to achieve the maximum fast mode I°C frequency. 
3. ?C controller must be retriggered immediately at slave mode after receiving STOP 
condition. 
4. The device must internally provide a hold time of at least 300 ns for the SDA signal in 
order to bridge the undefined region of the falling edge of SCL. 
5. The maximum hold time of the Start condition has only to be met if the interface does not 
stretch the low period of SCL signal. 
Repeated 
STOP START START STOP 
SDA 
SCL 
tup;sta ae taeat tsu;sta tsu;sto 











Figure 8.10-1 |?C Timing Diagram 
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8.11 USCI - SPI Dynamic Characteristics 


SPI MASTER MODE (Vpp = 3.0~3.6 V, 30 PF LOADING CAPACITOR) 


ESE 
oowcunetowmery | | owe | 
Er 
pomwm ff 
wwe ff | + | = 


SPI MASTER MODE (Vpp = 1.8~2.0 V, 30 PF LOADING CAPACITOR) 


owns ff 
= [owns fe fd 
[oon ff 


Note: The minimum clock period for SPICLK is 10.4 ns (96 MHz). 





















jt tori >| 
CLKP=0 / 
SPICLK 
CLKP=1 | \ 
|r a i 
ty 
MOSI Data Valid Data Valid X 
CLKP=0, TX_NEG=1, RX_NEG=0 
tos tox or 
CLKP=1, TX_NEG=0, RX_NEG=1 
MISO Data Valid Data Valid 
9 
MOSI Data Valid Data Valid 
CLKP=0, TX_NEG=0, RX_NEG=1 
t t or 
zis = CLKP=1, TX_NEG=1, RX_NEG=0 
MISO Data Valid Data Valid 








Figure 8.11-1 SPI Master Mode Timing Diagram 


SPI SLAVE MODE (Vpp = 3.0%3.6V, 30 PF LOADING CAPACITOR) 
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tsu 
tos 


tox 


Clock output Low time [*1] 


Slave select setup time 
Slave select hold time 
Data input setup time 
Data input hold time 


Data output valid time 





Note: The minimum clock period for SPICLK is 10.4 ns (96 MHz). 
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| tss 4 


SPISS 3S) 


sacl) Ft 


CLKPOL=0 \« toLKH >< tok. 





| 


tt 





TXNEG=1 






RXNEG=0 
SPI Clock | 

CLKPOL=1 ! 

TXNEG=0 
RXNEG=1 ty 





SPI data output 


(SPI_MISO) Data Valid Data Valid 


tps ton 


“SPLMOS) 
(SPI_MOSI) Data Valid Data Valid 


SSACTPOL=1 
SPI SS — 
SSACTPOL=0 


a 
2) 
| 
| 
| 


Tot 


> 





CLKPOL=0 ton tok 

TXNEG=0 

RXNEG=1 \ 
SPI Clock 





CLKPOL=1 
TXNEG=1 
RXNEG=0 tg 


SPI data output 


(SPL_MISO) Data Valid Data Valid 


Oe tou | 
(SPI_MOSI) Data Valid Data Valid 


Figure 8.11-2 SPI Slave Mode Timing Diagram 


| 
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8.12 USB Characteristics 


8.12.1 USB Full-Speed 
Symbol 
Vin Input High (driven) 


Vit Input Low 


Voi Differential Input Sensitivity 


Differential 
Vom 
Common-mode Range 


Single-ended Receiver 
Threshold 


Receiver Hysteresis 
Vor Output Low (driven) 
Vou Output High (driven) 
Vers Output Signal Cross Voltage 
Reu Pull-up Resistor 
Pull-down Resistor 


TERMINATION — Voltage _ for 
Uptream port pull up (RPU) 





8.12.2 USB Full-Speed PHY characteristics 


8.12.3 USB High-Speed characteristics 


High Speed Driver Rise Time 500 Ff] | 





High Speed Driver Fall Time 500 fF - |] os | 
Rise and Fall Time Matching | 90 | 111.11 % 
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8.13 Ethernet Characteristics 





8.13.1 RMIlI Interface Timing 
Tene RMII_REFCLK Period 200 oe ns 
ae ppm 
Tae 
Ca 


Test Condition 


TH_RMIL_REFCLK RMII_REFCLK High Time 
TL_RMIL_REFCLK RMII_REFCLK Low Time 


RMII_REFCLK Rising to Valid 
TpLy_RMIL_Tx RMII_TXEN, RMII_TXDATAO and 
RMII_TXDATA1 Delay 


RMII_CRSDV, RMII_RXDATAO 
Tsu_RMIl_RXx and RMII_RXDATA1 Setup Time to 
RMII_REFCLK Rising 


RMII_CRSDV, RMII_RXDATAO 
Typ_RMII_RX and RMII_RXDATA1 Hold Time 
from RMII_REFCLK Rising 








“<¢—_—_———Tp poi ReFcu 


—TH_ami_REFCLK—P4—T1_ami_REFCLK> 


RMIIx_REFCLK / \ / \ 




















RMIlx_TXEN 
RMIlx_TXDATAO | 
RMIlx_TXDATA 
— <— TpLy_RMIl_TX 
RMIIx_CRSDV | 
RMIlx_RXDATAO 
RMIlx_RXDATA1 ! ! 
Tsu_RMIL_RX ! << | 
—> +— Tuo_rmi_ax 











Figure 8.13-1 RMII Interface Timing Diagram 


8.13.2 Ethernet PHY Management Interface Timing 


T RMII_MDC Falling to Valid 10 
DLY_RMI|_MDIOWR RMI|_MDIO Delay ns 
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T RMII_MDIO Setup Time to 10 
SU_RMII_MDIORD RMII_MDC Rising ns 
T RMII_MDIO Hold Time from 10 
HD_RMII_MDIORD RMII_MDC Rising 


<P. pw woo 
Th pw moc Te moo 















RMIIx_MDC 


RMIIx_MDIO | 
(Write) 


TpLy_RMI_MDIOWR___p 








— 
RMIIx_MDIO | | | 
(Read) | 
oo 


Tsu_RMILMDIORD. ——>* 











—_—> ¢— Tup_rmi_moiorD 











Figure 8.13-2 Ethernet PHY Management Interface Timing Diagram 
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Ol 


8.14 SDIO Characteristics 





8.14.1 Default Mode — 


| Parameter | | Test Condition Condition 
+ SD_CLK Period 
ial (Data Transfer Mode) 
r SD_CLK Period 2.500 
ice (Identification Mode) 


a SD_CLK | SD_CLKHigh Time | CLK | SD_CLKHigh Time | Time 


| Tisocuw | SD_CLK | SD_CLK LowTime | CLK | SD_CLK LowTime | Time 


SD_DATA Setup Time to 
Tsu_sp_IN 
SD_CLK Rising 
- SD_DATA Hold Time from 5 ns 
HD_SD_IN SD_CLK Rising 
; SD_CLK Falling to 14 
ns 
DLY_SD_OUT Valid SD_DATA Delay 


<tr SD LK 
< TL_sp_cLK >< TH sock >» 


SDx_CLK _ fs & Ff «© |. 

















SDx_CMD 
SDx_DATAJ[3:0] | 
(Input Mode) | 


Tsu} sp_IN —? — | 
<—_ THD_SD_IN 


1. 





SDx_CMD 3 
SDx_DATAJ3:0] | 
(Output Mode) ! 


TpLy_sp_out —> 














Figure 8.14-1 SDIO Default Mode 


8.14.2 SDIO Dynamic characteristics 
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SD_DATA Setup Time to 
Tsu SD_IN 
SD_CLK Rising 
T SD_DATA Hold Time from 
HD_SD_IN SD_CLK Rising 





r SD_CLK Falling to 
ieee Valid SD_DATA Delay 
T SD_DATA Hold Time from 

HD_SD_OUT SD_CLK Rising 








Tp. sp clk 
< TL_sD_CLK p< TH_SD_CLK > 








SDx_CLK 


SDx_CMD 
SDx_DATAJ[3:0] | 
(Input Mode) 


Tsu_sD_IN — 


SDx_CMD 
SDx_DATA[3:0] 
(Output Mode) | 


4 Tpty_sp_out > > THp_sb_out 














<— THD_SD_IN 




















Figure 8.14-2 SDIO High-speed Mode 
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9 PACKAGE OUTLINE DRAWING 








9.1 QFN 33L (5x5x0.8 mm? Pitch 0.5 mm) 





ff 


32 


PIN 1 CORNER 


1 
' 
! 
+ 
! 
! 
! 





\ [Saal | 
Tor VEW 





[| SYMBOL | MIN | Now | WAX | 
jou TwOmESS | a2] === | 085 | 057 | 
lew woes Sti] | 
mvar L&E» | sec | 
Py fe [58s 

fp emen _——~| | CBS 
ne [x] s [sw] 3s | se | 
| Py « [sa [3s | 36 | 
fiom | | 03s [04 | ous | 
Pica WE TARE [woo [at 
HOLD FLATNESS | pbb |i 


EXPOSED DIE 
ATTACH PAD 





32x b 





[+ [ada] cla]5) 


BOTTOM VIEW 








COPLANARTY ee 
EAD OFFSET ee 
yPOSED PAD OFFSET | eee [on 
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9.2 LQFP 48L (7x7x1.4 mm? Footprint 2.0mm) 





1 





Hp 
D 









































































































































































































































































































































































































































































































































He £ 
! KS J 
! | | 1 
-~ b 12 
\ 
{f } LL Cc 
SEATING PLANE | S f  \\ 
—— KK \ 0 
Y Lt : =F 
L 
Controlling dimension : Millimeters 
Symbol Dimension in inch Dimension in mm 
Min |Nom | Max | Min |Nom | Max 
A 
A 0.002) 0.004 | 0.006 | 0.05 | 0.10 | 0.15 
he 0.053 |0.055 |0.057 | 135 | 140 | 1.45 
b 0.006 |0.008 |0.010 | 0.15 | 0.20 | 0.25 
Cc 0.004 |0.006 |0.008 | 0.10 | 0.15 | 0.20 
D 0.272 |0.276 |0.280 | 690 | 7.00 | 7.10 
E 0.272 |0.276 | 0.280 | 6.90 | 7.00 | 7.10 
e 0.014 | 0.020 | 0.026 | 0.35 | 0.50 | 0.65 
Ho 0.350 | 0.354 | 0.358 | 890 |9.00 |9.10 
He 0.350 |0.354 |0.358 | 8.90 /9.00 |9.10 
L 0.018 | 0.024 | 0.030 | 045 | 0.60 |0.75 
Li — |0039} — | — | 100 ) — 
Y —? — |0.004 ; — — |0.10 
6 0 — |7 0 —|7 
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9.3 LQFP 64L (7x7x1.4 mm? footprint 2.0 mm) 








PIN) CORNER 














4 Sav 
64X b 
ane = 


SIDE VIEW 


PLATING BASE METAL 









TOTAL THORNESS | A_| =~ 
STANDOFF Si AT | 

[EAD WOTH(PLATING) | 
[EAD WOTH 
[7 THICKNESS(PLATING)_ 
LF THCKNESS | 


BODY SIZE 


EAD PITCH 
SE 
OOTPRINT 


ol-= 
= | Gs 
oO 
"~ 
oO 


Gal 


oOo 


° ° 
: iy 
XN a 


o 
wo 
wo 


w 
an mm 
mn 


elgle|= 
N|a/a] * 

oO =a] oe 

‘ ~ 


PACKAGE EDGE TOLERANCE 
EAD EDGE TOLERANCE 


EAD OFFSET 
OLD FLATNESS 
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9.4 LQFP 128L (14x14x1.4 mm? footprint 2.0 mm) 
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\ 























































































































| 
JOO 
1G) er —y— |SEATING PLANE 
b € 
COTROL DIMENSIONS ARE IN MILLIMETERS. 
MILLIMETER INCH 
SYMBOL 
N. | NOM.] MAX. | MIN. | NOM.} MAX 
A — | 1.60 — | 0.063 
Al 0.05 | —— | 0.15 |0.002} —— |0.006 
A2 | 1.35 | 1.40 | 1.45 |0.053] 0.055] 0.057 
D 16.00 BSC. 0.630 BSC. 
D 14.00 BSC. 0.551 BSC. 
E 16.00 BSC. 0.630 BSC. 
E 14.00 BSC. 0.551 BSC. 
b 0.13] 0.16 | 0.23] 0.005] 0.006] 0.009 
© 0.40 BSC. 0.016 BSC. 
) Oo 35) 7 /O Bo | of 
Cc 0.09 | —— | 0.20 ]o.004} —— |0.008 
L 0.45 | 0.60 | 0.75 |0.018)0.024]0.030 
Li 1.00 REF 0.039 REF 
y = — O1. |= = 0.004 
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9.5 LQFP 144L (20x20x1.4 mm? footprint 2.0 mm) 





VONeNe 





[=Y—]SEATING PLANE 


COTROL DIMENSIONS ARE IN MILLIMETERS. 


i Jen oe ac 
A | —| —| +60] — | —]0-063) 
|_At_|0.05 | — | 0.15 [0.002] — 0.006] 
|_Az_| 1.35 | 1.40 | 1.48 [0.083] 0.055] 0.057] 
|b | 0.17] 0.20] 0.27| 0.007] 0.008]0.011| 

[ — [020 Joo] — [o.oo 
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10 ABBREVIATION 


10.1 Abbreviations 


Acronym Description 


ACMP Analog Comparator Controller 


ADC Analog-to-Digital Converter 


AES Advanced Encryption Standard 


APB Advanced Peripheral Bus 

AHB Advanced High-Performance Bus 
BOD Brown-out Detection 

CAN Controller Area Network 

DAP Debug Access Port 

DES Data Encryption Standard 

EADC Enhanced Analog-to-Digital Converter 
External Bus Interface 

Ethernet MAC Controller 

Enhanced Pulse Width Modulation 
First In, First Out 


Flash Memory Controller 


a 
vu 
Cc 


Floating-point Unit 
General-Purpose Input/Output 
The Clock of Advanced High-Performance Bus 


12 MHz Internal High Speed RC Oscillator 


— 
a 


4~24 MHz External High Speed Crystal Oscillator 


In Application Programming 


In Circuit Programming 
In System Programming 
Low Dropout Regulator 


Local Interconnect Network 


10 kHz internal low speed RC oscillator (LIRC) 
Memory Protection Unit 

Nested Vectored Interrupt Controller 

The Clock of Advanced Peripheral Bus 


Peripheral Direct Memory Access 


rc 
- 


Phase-Locked Loop 


Pulse Width Modulation 
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Table 10.1-1 List of Abbreviations 
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11 REVISION HISTORY 


Date Revision Description 





2018.03.30 1.00 Initial version. 
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Important Notice 


Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any 
malfunction or failure of which may cause loss of human life, bodily injury or severe property 
damage. Such applications are deemed, “Insecure Usage”. 


Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic 
energy control instruments, airplane or spaceship instruments, the control or operation of 
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all 
types of safety devices, and other applications intended to support or sustain life. 


All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay 
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the 
damages and liabilities thus incurred by Nuvoton. 


Please note that all data and specifications are subject to change without notice. 
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners 
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